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SACO-LOWELL  SHOPS 


Executive  Offices 
77  FRANKLIN  STREET        •         BOSTON,  MASS. 

Shops 
BIDDEFORD,  MAINE  •  LOWELL,  MASS. 

NEWTON      UPPER      FALLS,      MASS. 

Southern  Agent 
ROGERS  W.  DAVIS         •         CHARLOTTE.  N.  C 


spinning  Frames 


OUR  standard  frame  is  built  38"  wide  over  spindle  rails,  the  length  vary- 
ing with  spindles  and  gauge  as  tabulated  on  a  following  page.  The 
cylinders  are  7",  8".  or  10"  in  diameter,  arranged  for  band  or  tape  drive. 
Traverse  is  adjustable  from  5"  to  8".  All  parts  are  machine  finished  and 
are  interchangeable.    Accurately  balanced  cut  gearing  is  used. 

FRAME  is  of  unusually  heavy  construction.  Supports  are  fitted  with 
adjusting  screws  and  check-nuts  to  permit  leveling  of  frames  on  uneven 
floors.  Supports  have  milled,  reinforced  pockets  for  supporting  the  channel 
roller  beam.  The  whole  frame  is  also  stiffened  by  the  box  type  of  spindle 
rail.  To  insure  these  parts  being  held  permanently  in  their  correct  posi- 
tions, the  roller  beam  and  box  rails  are  not  only  bolted  but  dowel  pinned 
to  the  supports  and  frame  ends.  This  construction  gives  a  very  rigid 
skeleton,  and  also  gives  assurance  of  the  frame  keeping  its  alignment. 

HEAD  END  (Geared  End)  is  arranged  with  quiet  running  gearing, 
made  easily  accessible  by  our  new  t^-pe  swinging  steel  doors.  The  safety 
lock  makes  it  impossible  for  the  operative  to  open  the  doors  while  the  frame 
is  in  motion  or  to  start  the  frame  with  the  doors  open. 

SPINDLE  RAIL  (Box  Rail)  may  be  readily  adjusted  to  accommodate 
the  desired  traverse.  All  relative  parts,  i.e.,  cylinders  with  bearings  and 
pulleys,  tape  tension  parts,  etc.,  are  carried  by  the  spindle  rails  and  thus 
adjust  vertically  as  an  integral  unit.  This  type  of  rail  also  permits  the 
maximum  distance  between  lifter  rod  bushings  so  that  the  ring  rail  travels 
in  a  perfectly  vertical  direction  and  without  lost  motion  in  the  bearings. 
It  is  especially  designed  to  reduce  the  plumbing  of  spindles  to  a  minimum. 

SPINDLES  of  the  McMullan  type  are  regularly  furnished.  A  further 
description  of  these  spindles  will  be  found  on  a  following  page.  We  are 
also  prepared  to  furnish  any  of  the  modern  high  speed  spindles  if  required. 

TAPE  DRIVE.  The  popularity  of  this  type  of  drive  is  justified  by  the 
many  resulting  advantages.  Cut  and  description  of  our  special  tape 
tightening  device  follows. 

RING  RAILS  are  of  channel  beam  form,  carefully  finished  all  over. 
They  are  made  in  short  lengths,  requiring  but  two  lifters  to  each  rail,  thus 
preventing  all  possibility  of  binding  on  the  lifter  rods.  All  frames  are 
equipped  with  our  patent  lifting  rod  bushings.  These  bushings  can  be 
taken  out,  cleaned,  and  replaced  without  removing  the  ring  rail  and 
breaking  the  ends  of  yarn;  even  without  stopping  the  frame. 
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CYLINDERS  are  constructed  of  double  layers  of  heavy  tin  and  with 
outer  and  inner  heads  previously  finished  and  balanced.  The  finished 
cylinder  is  thoroughly  tested  at  a  speed  greater  than  its  highest  working 
speed.  This  method  of  manufacture  results  in  a  rigid,  true,  and  steady 
running  cylinder. 

TOP  ROLLS  are  furnished  either  solid  or  shell  for  the  front  line,  for 
either  short  or  long  boss  rolls.  The  necks  of  the  rolls  project  above  the 
bearing  of  cap  bar  to  facilitate  cleaning  and  can  be  oiled  without  disturb- 
ing the  cap  bars.  We  furnish  top  rolls  covered,  unless  otherwise  specified. 
Top  rolls  may  be  either  regular  lever-weighted  or  self-weighted  middle 
and  back  line  with  dead-weighted  front  line. 

TOP  ROLL  CLEARERS  are  furnished,  either  the  stationary  or  revolv- 
ing type,  to  suit  the  desired  method  of  roll  weighting. 

CAP  BARS  are  independent,  i.e.,  of  the  same  length  as  the  steel  roll 
and  clearer  cover,  thereby  making  access  to  any  top  roll  very  convenient. 

SADDLES.  The  Dixon  Adjustable  and  Dixon  Ordinary  Saddles  are 
applied  as  required. 

LEVER  SCREWS  are  furnished,  either  the  Speakman,  or  Common 
type.  The  Speakman  are  preferred  from  the  fact  that  much  closer  adjust- 
ments can  be  made,  and  it  is  not  necessary  to  remove  the  screw  from  the 
lever  w^hen  making  adjustments. 

TRAVERSE  MOTION  is  a  patented  motion  which  gives  a  variable 
length  of  traverse  to  the  roving  guide  rod,  and  also  prevents  the  dwell  at 
the  same  spot  on  top  roll  at  the  ends  of  stroke,  as  found  with  the  usual 
form  of  worm  and  gear  traverse  motion.  This  insures  a  more  uniform  wear 
of  the  top  roll  and  effects  a  saving  of  at  least  50  per  cent  in  roll  covering. 

GUIDE  RODS  OR  TRAVERSE  BARS.  We  furnish  either  the  flat 
steel  bar  with  drilled  and  counter-bored  holes  for  the  roving,  or  the  narrow, 
flat  bar  to  which  are  attached  adjustable  BRASS  TRUMPETS. 

CREELS  are  furnished  either  one  or  two  stories  high  for  single  roving 
and  two  stories  for  double  roving,  the  height  being  adjustable  for  any 
length  of  roving  bobbin.  The  location  of  the  bobbins  is  such  that  as  the 
bobbin  runs  out  the  roving  does  not  come  in  contact  with  the  adjacent 
bobbin. 

THREAD  BOARDS  are  supplied  either  of  the  Houghton  patented 
metallic  type  with  case-hardened  guide  wires,  or  the  wooden  thread  board 
with  either  the  screw  end  guide  wire  or  the  Palmer  patented  guide  wire. 

RINGS.  We  furnish  any  of  the  standard  makes  'n  the  following  com- 
binations as  desired: 
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Adjustable  Ring 
IN  C.  I.  Base 
Pin  Cleaner 


x\djustable  Ring 
IN  Plate  Holder 


Solid  Ring 


Either  No.  1  (narrow)  or  No.  2  (wide)  flange;  single  adjustable  integral 
with  holder,  single  adjustable  in  cast-iron  holder  or  in  steel-plate  holder, 
and  also  double  adjustable  in  cast-iron  holder  or  in  steel-plate  holder. 

The  Jenckes  Traveler  Cleaners  are  used  with  the  solid  rings,  and  Pin, 
Knight,  or  U.  S.  style  of  cleaners  with  rings  in  cast-iron  holders.  With 
plate  holders  the  traveler  cleaner  is  stamped  in  the  holder. 

BUILDER.  We  use  a  combination  builder  of  the  simplest  construction. 
See  cut  and  description  on  following  pages. 

SEPARATORS.    We  equip  our  frames  with  either  the  Rhoades-Chandler 


face  for  3"  belt,  SVs"  face  for  33^"  belt,  and 
can  be  furnished  from  9"  to  18"  in  diameter,  advancing  by  3^"  sizes.  The 
loose  pulley  runs  on  a  stationary  bushing,  inside  of  which  the  cylinder 
head  shaft  revolves.  Both  may  be  oiled  while  the  frame  is  in  operation. 
The  loose  pulley  is  turned  smaller  in  diameter  than  the  tight  pulley,  there- 
by easing  the  belt  when  off  the  tight  pulley,  in  this  way  prolonging  its  life 
and  reducing  the  danger  of  heating. 

ROLL  STANDS  are  adapted  for  either  warp  or  filling.  Their  adjust- 
able slides  have  milled  bearings  for  the  steel  rolls,  these  bearings  being  of 
ample  width  to  insure  long  life  to  the  roll  bearings. 

STEEL  FLUTED  ROLLS  are  made  from  stock  manufactured  especially 
for  us  and  are  carefully  and  accurately  manufactured  by  special  machinery. 
The  flutes  are  irregularly  spaced  to  prevent  cutting  the  covering  of  the  top 
roll,  and  are  far  enough  from  the  bearings  to  remove  all  possibility  of  con- 
tact with  oil.    We  furnish  fluted  steel  rolls  in  the  following  combinations: 

1"  front,  %''  middle,  and  Jg"  back  for  regular  and  long  staples. 

1"  front,  %"  middle,  and  Jg"  back  for  short  cotton  and  waste. 
We  are  equipped  to  case-harden  rolls  as  required. 

STEEL  ROLL  GEARING.  When  the  Head  End  roll  drive  onlij  is 
furnished,  the  gearing  is  at  the  "Geared"  or  head  end  of  frame.  With 
this  arrangement  the  proper  break  draft  for  different  stock  is  not  as  easily 
obtainable  as  when  the  Head  and  Foot  end  roll  drive  is  employed.  This 
drive  has  a  small,  fast-running  gear  on  the  front  roll  which  actuates  a 
large,  slow-running  driven  gear  on  the  middle  and  back  rolls,  resulting  in 
a  smoother  and  more  uniform  running  of  the  rolls.  This  is  much  better 
suited  to  mixed  stock  and  waste  cotton. 
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Spinning  Frame  —  Geared  End 
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Builder  Motion 


Builder  Motion 

T^HE  combination  builder  illustrated  on  the  preceding  page 
has  been  especially  designed  for  our  frames.  Troubles  due 
to  accumulation  of  fly  and  dirt  have  been  eliminated.  Change 
from  warp  to  filling  and  vice  versa  is  quickly  accomplished  by 
the  substitution  of  the  proper  cam  and  one  other  part.  Cams  are 
accurately  machined  and  tested,  and  all  parts  making  up  the 
Builder  Motion  are  subjected  to  most  thorough  inspection  before 
leaving  the  shops. 
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Left-Hand  or  Reverse  Twnst  Right-Hand  Twist 

Tape-Driven  Spindles 


Tape  Drive 


PERFECTED  means  for  applying  the  idler  sheave,  using  self- 
lubricating  bearings  and  well  balanced  sheet-metal  pulleys 
arranged  as  a  simple  tape-tightening  device,  have  made  this  drive 
wholly  satisfactory  for  high-speed  spindles,  since  its  advantages 
over  the  band  drive  clearly  justify  the  necessary  extra  parts. 

The  value  of  a  nearly  constant  spindle  speed,  readily  obtained 
with  this  drive,  compared  with  the  variable  speeds  of  the  band 
driven  spindles,  which  result  in  loss  of  yarn  quality  and  production, 
has  made  a  rapidly  growing  field  for  the  tape  drive.  Our  experience 
with  this  problem  is  among  the  longest  of  any  builders,  and  after 
observation  of  all  the  available  devices  used  for  applying  tape 
drive,  we  can  thoroughly  recommend  our  type  of  drive. 
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Saco-Lowell  Hank  Clock  for  Spinning 
Frames 

X^T'HEN  specified,  frames  are  equipped  with  our  Patented 
Decimal  Hank  Clocks.  The  dials  are  of  white  enamel.  The 
large  dial  is  graduated  in  hanks  reading  from  0  to  100,  the  gradua- 
tions and  figures  in  black.  The  small  dial  is  graduated  in  tenths  of 
a  hank,  reading  from  0  to  10,  the  figures  being  in  red.  Both  dials 
are  covered  bj^  etched  brass  pointers  through  openings  in  which  the 
readings  are  taken. 

Both  dials  and  pointers  are  protected  by  a  celluloid  face  fastened 
into  a  nickeled  ring  which  is  screwed  into  clock  casing. 

The  patented  construction  of  the  clock  and  the  method  of  attach- 
ment to  the  frame  are  such  as  to  make  it  virtually  impossible  for 
the  operators  to  tamper  with  it. 
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Specifications  for .  .  .  Saco-Lowell  Hank  Clocks 

How  many  left  hand 


How  many  right  hand 

For  what  kind  of  machine 

Maker's  name 

Will  clocks  be  applied  to  head  or  foot  end  of  frame 


Give  the  following  dimensions  as  per  diagram  below: 

A  —  Diameter  of  front  roll " 

B  —  Diameter  of  bearing " 

C  —  Length  of  bearing " 

D  —  Distance  from  inside  of  foot  end  to  center  of  first  roll  stand 


E  —  From  top  of  roller  beam  to  center  of  front  roll 

F  —  Thickness  of  foot  end " 

G  —  Width  of  roll  stand  at  base " 

H  —  From  front  edge  of  roller  beam  to  center  of  front  roll . 


I   —  Width  of  roller  beam " .  .  . 

J  —  Depth  of  roller  beam " .  .  . 

K  —  From  face  of  roller  beam  to  outside  of  foot  end . 

L  —  Radius  of  foot  end  frame " .  .  . 

M —  Diameter  of  roll  shank  (if  any) " .  .  . 

N  —  Length  of  shank  out  of  roll  stand " .  .  . 


POSITION 
WHEN  IN  FRONT 


OF  BEAM  f-H— >!    OF   BEAM 


IF  ROLL  HAS  A    I T 

SHANK,  GIVE      r— C  — ^ 
DIMENSIONS 


IF  GENERAL  ARANGEMENT  OF  ROLL 

STANDS  ETC.   DIFFERS  FROM   ABOVE, 

JDLY  SEND  ADDITIONAL  SKETCH 


NOTE:  It 

the  necessary 


is  important  that  we  have  the  above  information  in  order  that  we  may  send 
parts  to  apply  our  hank  clock  to  your  frame. 
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spindles 


/^UR  standard  spindle  of  the  McMiillan  type  is  illustrated  on 
preceding  page.  Its  special  feature  consists  of  the  use  of  a 
loose,  locked  step,  wholly  inside  the  bolster.  The  bolster  is  also 
loose  and  locked  in  the  outer  case.  The  practical  benefit  derived 
from  the  use  of  the  loose  step  is  that  it  adds  to  the  running  quality 
of  the  spindle  sufficiently  to  permit  the  use  of  a  longer  bearing. 
This  extra  length  of  spindle  below  the  main  bearing  serves  to  keep 
the  spindle  upright  and  this  desirable  result  is  accomplished  with- 
out impairing  the  essential  movements  of  the  bearings  when  run- 
ning at  a  high  speed. 

For  warp  yarns  we  recommend  the  Heavy  McMuUan  spindle  on 
coarse  numbers, running 4's  to  lO's  (234" Ring  or  larger),  the  Medium, 
or  Regular  McMullan  with  extended  blade,  for  lO's  to  !23's,  and 
the  Regular  McMullan  for  finer  numbers. 

For  filling  and  hosiery  yarns  we  recommend  the  Medium 
McMullan  on  numbers  up  to  '■23's  and  the  Regular  McMullan  on 
finer  numbers. 

We  also  recommend  the  use  of  whirls  as  large  as  possible,  as  the 
large  whirls  tend  to  give  a  regular  speed  and  uniform  twist,  and 
also  reduce  the  repairs  on  spindles  and  cjdinders.  We  can  supply 
spindles  with  the  following  size  whirls : 

HEAVY   McMULLAN 
Tape  Drive  Band  Drive 

Its"  to  lA"  diameter  1"  to  li^"  diameter 

MEDIUM    McMULLAN 
1"  to  13^"  diameter  1"  to  U  i"  diameter 

REGULAR   McMULLAN 

W  to  Ij/g"  diameter  fl"  to  1t&"  diameter 

The  cone  and  top  of  the  McMullan  Spindle  may  be  modified  to 
carry  a  bobbin  originally  designed  for  another  type. 
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Bobbin  Charts 

T^HE   Charts  on  preceding  pages  show  details  of  spindles  and 
general  outline  of   bobbins  in  common    use.     No.  18  shows  a 
special  spindle  which  we  have  designed  to  meet  requirements  of 
our  foreign  trade. 


Specifications  for  Spinning  Bobbins 

LENGTH  OF  BOBBINS.  To  find,  add  1"  to  length  of  traverse.  If  a 
round-nose  bobbin  is  wanted,  add  13^". 

FIT  OF  BOBBIN  AT  TOP  OF  SPINDLE.  Point  of  blade  should  fill 
hole  of  bobbin  without  friction.  Spindle  should  be  furnished  the  bobbin 
maker. 

FIT  OF  BOBBIN  AT  WHIRL  OR  ACORN.  Bobbin  should  be  driven 
by  cone  of  whirl  and  not  at  point  of  blade. 
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Ring  Spinning  Specifications 

Total  number  of  frames 

Number  of  frames  on  warp  yarn 

Number  of  frames  on  filling  yarn 

Number  of  spindles  in  each  frame 

AYliat  gauge 

Size  of  ring 

Ring  single  or  double  adjustable 

Length  of  traverse 

Kind  of  spindle 

Diameter  of  whirl 

Speed  of  spindle 

Number  of  yarn 

From  single  or  double  roving 

Staple  of  cotton  to  be  used 

Draft 

Twist  per  inch 

Diameter  of  steel  rolls Front Middle Back 

Case-hardened  front  rolls 

Rolls  geared  at  both  ends,  or  at  one  end  only 

Diameter  of  top  rolls Front Middle Back 

Front  top  roll  solid  or  shell 

How  are  top  rolls  to  be  weighted Lever or.  .  .Dead 

Kind  of  saddles 

Steel  thread  boards  with  what  kind  of  guide  wire 

Separators,  R.  C.  type  for  lever-weighted  top  rolls  (3",  33^",  4",  43^"  blade), 

what  width 

Separators,  ring  rail  type  for  dead- weighted  top  rolls  (S}^",  3^"  blade), 

what  width 

Creel  for  single  or  double  roving 

Creel  one  or  two  story 

Size  bobbin  in  creel 

Diameter  of  cylinder 

Diameter  and  width  of  pulley  for  3"  or  33^"  belt,  driven  from  above  or 

below 

Pulley  to  run  clockwise  when  facing  the  pulley  end  of  frame 

Length  of  frame  over-all 
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Weight  of  Spinning  Frames 

THE  wide  variation  in  weight  of  frames,  caused  by  varying  number  of 
spindles,  difference  in  specifications,  etc.,  makes  it  difficult  to  give  a 
complete  list  of  weights.  In  the  following  table  we  show  a  set  of  constant 
or  fixed  weights  covering  parts  of  the  frame  subject  to  change,  and  with 
these  base  weights,  total  net  weights  can  be  readily  obtained. 

For  rough  estimates,  where  detailed  specifications  are  not  known,  the 
weight  of  an  average-size  frame  (say  272  spindles,  2^4"  gauge)  can  be  esti- 
mated as  follows: 

Net  =  8000  lbs.     Local  shipping  wt.  8500  lbs. 
Foreign  =  10,000  lbs.     Meas.  210  cu.  ft. 


ITEMIZED    TABLE    OF   WEIGHTS 
For  Obtaining  NET  Weight  of  Frames 


Unit 

m" 

m" 

3" 

3M" 

33/2" 

3k" 

4" 

Fixed  base  weight 

Per  frame 

786 

786 

786 

786 

786 

786 

786 

Varying  weights 

Perspdl. 

18 

19 

21 

223/^ 

24 

2534 

27 

AVeighting: 

> 

Self-weighted  rolls 

Perspdl. 

5H 

53^ 

53^ 

53^ 

53^ 

53/2 

53^ 

Lever- weighted  rolls 

Perspdl. 

IH 

IH 

13^ 

I'A 

13^ 

13/2 

13^ 

Tape  Drive 
Separators: 
Rhoades-Chandler 

Perspdl. 

m 

1% 

IM 

iH 

iM 

\% 

m 

Perspdl. 

IH 

IK 

134 

IH 

134 

IK 

134 

Ring  Rail 

Perspdl. 

H 

K 

H 

% 

% 

H 

Creel  '•2-story  single 

Per  foot 

7H 

7H 

734 

734 

734 

734 

734 

Creel  2-story  double 

Per  foot 

8^ 

8J4 

83^ 

83^ 

83^ 

83^ 

83^ 

Samsons  (See  Note) 

Each 

64 

64 

64 

64 

64 

64 

64 

Heavy  spindles 

Perspdl. 

3-2 

H 

Yi 

Vi 

¥1 

14 

3^ 

Cast-iron  R.  Holders 

Perspdl. 

^r 

^. 

r. 

~h 

11, 

ro 

to 

Note:   Number  of  Samsons  can  be  determined  by  dividing  length  of  frame  by  4. 
See  Table  of  Lengths  for  length  of  frame. 

For  Local  Shipping  Weight,  add  to  net  weight 8% 

For  Foreign  Shipping  Weight,  add  to  net  weight 25% 

For  Foreign  Shipping  Weight,  roll  weighting  only 8% 

For  Total  Cubic  Feet,  divide  gross  foreign  weight  by 45 

For  Ocean  Tonnage,  Ship's  Option,  take  gross  weight  in  tons,  plus 20% 

The  above  figures  are  not  guaranteed  to  give  absolutely  accurate    weights,  but  are  furnished 
as  an  aid  in  figuring  approximate  tonnage. 
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Production  Tables 

PRODUCTION  AND  SPEEDS.  The  widely  varying  condi- 
tions in  different  mills,  the  character  of  the  product,  staple 
and  grade  of  cotton,  amount  of  twist,  whether  frames  are  properly 
lined  and  leveled,  make  it  difficult  to  publish  Production  Tables. 
Therefore,  the  following  tables  are  figured  on  a  100  per  cent  basis; 
that  is,  no  allowance  has  been  made  for  cleaning,  oiling,  and  doff- 
ing. From  a  conservative  estimate  for  what  the  majority  of  mills 
are  able  to  get  on  our  frames  of  an  average  length,  we  give  in  the 
right-hand  column  of  table  estimated  per  cent  loss  for  doffing,  etc. 

DYED  AND  BLEACHED  STOCK.  The  natural  gum  and 
spirality,  to  a  large  extent,  is  destroyed  in  these  processes,  there- 
fore about  5  per  cent  extra  twist  should  be  used. 

TWIST  MULTIPLIERS.  Tables  are  based  on  the  multipliers 
as  shown  at  the  foot  of  Production  Table. 
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WARP   YARN 

100  Per  Cent  Production  Table.    Per  Spindle  per  Day  of  Ten  Hours 

1 "  Diameter  Front  Roll 


Sepa- 
rator 

Diam. 

Type 

Trav- 
erse 

Num- 

R.p.:\r. 

R.P.M. 

Pounds 

Estimated 
%  Loss 

for  Doff- 
ing, etc. 

Bobbin 
Barrel 

Spin 
die 

Ring 

Gauge 

ber 
Yarn 

Spin- 
dle 

Twist 

Front 
Roll 

at 
100% 

4 

5075 

9.5 

170 

2.640 

12 

a 

8" 

'11 2" 

4^4" 

5 

5550 

10.6 

167 

2.070 

12 

41 2" 

lis" 

11 

6 

6000 
6450 

11.6 
12.6 

165 

163 

1.700 
1.441 

11 
11 

7 

1%" 

m" 

4" 

8 

9 

67^25 
7100 

13.4 
14.3 

160 
158 

1.240 
1.088 

11 
11 

10 

7250 
7550 

15.0 
15.8 

154 
152 

.955 

.857 

10 
10 

11 

12 

7775 

16.5 

150 

.775 

10 

71  2" 

334" 

~13 

8000 

17.0 

149 

.711 

10 

j4 

'•^38 

14 

8175 

17.8 

146 

.647 

10 

iVi.i" 

"3 

15 

8325 

18.4 

144 

.595 

10 

4" 

^ 

16 

8475 
8625 

19.0 
19.6 

142 
140 

.550 
.511 

10 
10 

17 

S 

J" 

3}  2" 

18 

8750 

20.2 

138 

.475 

10 

3 

19 

8850 

20.7 

136 

.444 

10 

"5 

7" 

20 

8925 

21.2 

134 

.415 

9 

21 

9050 

21.8 

132 

.390 

9 

S 

22 

9100 

22.3 

130 

.366 

9 

23 

9175 

22.8 

128 

.345 

9 

i-?i(5" 

l%" 

3I4" 

24 
~25 

9225 
9300 

23.3 
23.7 

126 
125 

.326 
.310 

9 

8 

26 

9425 

24.2 

124 

.296 

8 

27 

9475 
9475 

24.7 
25.0 

122 
120 

.280 
.266 

8 
8 

28 

31 2" 

29 

9500 

25.6 

118 

.252 

8 

30 

9550 

26.0 

117 

.242 

7 

i^r 

3" 

~31 

9550 

26.4 

115 

.230 

7 

32 

9550 

26.9 

113 

.219 

7 

6  J  2" 

33 

9600 

27.3 

112 

.210 

7 

34 

9650 

27.7 

111 

.202 

7 

35 

9675 
9675 

28.0 
28.5 

110 
108 

.195 

.186 

7 
7 

36 

37 

9700 

28.9 

107 

.179 

7 

a 

38 

9700 

29.1 

106 

.173 

7 

j3 

39 

9700 

29.4 

105 

.167 

7 

*— 1 

1?8" 

40 

9700 

29.6 

104 

.161 

5 

13/1.'" 

'?< 

41 

9700 

29.7 

104 

.157 

5 

/Id 

0 
5! 

42 

9675 

29.9 

103 

.152 

5 

t^ 

43 

9675 

30.2 

102 

.147 

5 

53 

44 

9675 

30.5 

101 

.142 

5 

tc 

—  45 

9675 

30.8 

100 

.138 

5 

1 

6" 

46 

9681 

28.8 

107 

.144 

5 

3" 

47 

9690 

29.1 

106 

.140 

5 

48 

9698 

29.4 

105 

.136 

,5 

1  }  2" 

^23^" 

49 

9736 

29.8 

104 

.132 

5 

50 

9740 

30.1 

103 

.128 

5 

55 

9896 

31.5 

100 

.113 

5 

60 

9544 

31.0 

98 

.101 

3 

65 

9640 

32.3 

95 

.091 

3 

1 

70 

9577 

33.5 

91 

.081 

3 

75 

9456 

34.6 

87 

.072 

3 

t- 

3/" 

5"  to 

1^" 

80 

9447 

35.8 

84 

.065 

2 

g- 

^  4 

5}f' 

85 

9274 

36.9 

80 

.058 

t) 

■ri 

90 

9073 

38.0 

76 

.052 

'^ 

0 

95 

8944 

39.0 

73 

.048 

0 

100 

8796 

40.0 

70 

.043 

2 

Note:  The  Twist  for  above  table  is  based  on  the  following  Twist  Multipliers: 

4.75  X  Sq.  Root  of  Number  of  Yarn  from    4.00  to    39.00  inclusive 

4.60  X     "       " '         "         "      40.00    "     45.00 

4.25  X     "        "      "  "         "         "        "      46.00    "     59.00 

4.00  X     "        "      "  "         "         "        "      60.00    "  100.00 

Rule:  To  find  the  pounds  or  hanks  per  day  with  Twist  Multipliers  different  than  given 
above,  divide  the  given  Twist  IMultiplier  by  the  proposed  Multiplier  and  multiply  the  result 
by  the  hanks  or  pounds  per  day  as  shown  in  the  above  table. 
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FILLING   YARN 

100  Per  Cent  Production  Table.    Per  Spindle  per  Day  of  Ten  Hours 

1"  Diameter  Front  Roll 


Type 
Spindle 

Trav- 
erse 

Ring 

Gauge 

Num- 
ber 
Yarn 

R.P.M. 

Spindle 

Twist 

k.f.M. 

Front 
Roll 

Pounds 

Estimated 
%  Loss  for 
Doflang,  etc. 

i^"^ 

4 

4700 

7.50 

200 

3.100 

20 

IF 

8" 

m" 

SH" 

5 

4875 

7.83 

198 

2.460 

20 

6 

5225 

8.57 

194 

2.000 

20 

7 
8 

5525 
5825 

9.26 
9.90 

190 

187 

1.680 
1.450 

20 
18 

9 

6025 

10.50 

183 

1.260 

18 

10 

6225 

11.07 

179 

1.110 

18 

c 

11 

6375 

11.60 

175 

.986 

17 

12 

6500 

12.12 

171 

.883 

17 

1 

13 

6675 

12.62 

168 

.801 

17 

7" 

iH" 

3M" 

14 

6825 

13.10 

166 

.735 

16 

S 

15 

6975 

13.56 

164 

.677 

16 

a 

16 

7125 

14.00 

162 

.627 

15 

a 

17 

7250 

14.43 

160 

,583 

15 

"i 

18 

7425 

14.85 

159 

.647 

14 

^ 

19 

7525 

15.26 

157 

.512 

14 

20 

7675 

15.65 

156 

.483 

13 

21 

7800 

16.04 

155 

.457 

13 

22 
23 

7950 
8075 

16.42 
16.79 

154 
153 

.434 
.412 

13 
12 

24 

8200 

17.15 

152 

.392 

12 

25 

8300 

17.50 

151 

.374 

11 

1K2" 

SH" 

26 

8400 

17.85 

150 

.357 

11 

27 

8325 

17.66 

150 

.344 

10 

28 

8300 

17.99 

147 

.325 

10 

29 
30 

8300 
8300 

18.29 
18.35 

145 
144 

.310 
.297 

10 
10 

31 

8300 

18.62 

142 

.284 

9 

32 

8250 

18.64 

141 

.273 

9 

33 

8200 

18.94 

138 

.259 

9 

34 

8150 

18.95 

137 

.249 

9 

m" 

35 

8150 

19.23 

135 

.239 

9 

36 

8150 

19.50 

133 

.229 

8 

c 

6}  2" 

37 

8125 

19.77 

131 

.219 

8 

= 

38 

8100 

20.03 

129 

.210 

8 

1 

3" 

39 
40 

8100 

8075 

20.30 
20.55 

127 
125 

.201 
.193 

8 

7 

^ 

41 

8050 

20.81 

123 

.186 

7 

I- 

42 

8000 

21.06 

121 

.178 

7 

& 

43 

7975 

21.31 

119 

.171 

7 

3 

44 

7975 

21.56 

118 

.166 

7 

Pi 

IH" 

45 

7950 

21.80 

116 

.159 

6 

46 

7950 

22.04 

115 

.155 

6 

47 

7900 

22.28 

113 

.149 

6 

48 

7850 

22.52 

111 

.143 

6 

49 
50 

7850 
7800 

22.75 
22.98 

110 
108 

.139 
.133 

6 
5 

55 

7800 

24.10 

103 

.116 

5 

60 

7825 

25.16 

99 

.102 

4 

65 

7850 

25.79 

97 

.092 

4 

70 

7825 

26.75 

93 

.082 

3 

6" 

13  s" 

2?4" 

75 

7825 

27.71 

90 

.074 

3 

80 

7825 

28.62 

87 

.067 

2 

85 

7800 

29.50 

84 

.061 

2 

90 

7725 

30.35 

81 

.055 

2 

95 

7675 

31.19 

78 

.050 

2 

100 

7650 

32.00 

76 

.047 

2 

Note:  The  Twist  for  above  table  is  based  on  the  following  Twist  Multipliers: 
3.50  X  Sq.  Root  of  Number  of  Yarn  from    4.00  to    26.00  (Inclusive) 
3.40  X    "         "      "  "         "        "         "      27.00    "     29.00 

3.35  X   ' 30.00   "    33.00 

3.25  X    ' ' 34.00    "     64.00 

3.20  X   *•        •'     ' 65.00   "  100.00 

Rule:  To  find  the  pounds  or  hanks  per  day  with  Twist  Multipliers  different  than  given 
above,  divide  the  given  Twist  Multipler  by  the  proposed  Multiplier  and  multiply  the  result 
by  the  hanks  or  pounds  per  day  as  shown  in  the  above  table. 
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DRAPER'S   TABLE 
Of  Breaking  Weight  in  Pounds  per  Skein  of 

AMERICAN   WARP  YARN 


120  Yds. 
Weight 
Grains 

Number 

of 

Yarn 

Carded 

Yarn 

Breaking 

Weight 

Combed 

Yarn 
Breaking 
Weight 

120  Yds. 

\yeight 

Grains 

Number 

of 

Yarn 

Carded 

Yarn 

Breaking 

Weight 

Combed 

Yarn 
Breaking 
Weight 

1000 

1 

20 

51 

37 

47 

500 

2 

19 

52 

36 

46 

333 

3 

530 

863 

19 

53 

36 

45 

250 

4 

410 

646 

19 

54 

35 

44 

200 

5 

330 

516 

18 

55 

34 

43 

167 

6 

275 

429 

18 

56 

34 

42 

143 

7 

238 

367 

18 

57 

33 

42 

125 

8 

209 

321 

17 

58 

33 

41 

111 

9 

187 

285 

17 

59 

32 

40 

100 

10 

169 

256 

17 

60 

32 

39 

91 

11 

154 

232 

16 

61 

31 

39 

83 

12 

142 

213 

16 

62 

31 

38 

77 

13 

132 

196 

16 

63 

30 

37 

71 

14 

123 

182 

16 

64 

30 

37 

67 

15 

115 

169 

15 

65 

30 

36 

63 

16 

108 

158 

15 

66 

29 

35 

59 

17 

103 

149 

15 

67 

29 

35 

56 

18 

97 

140 

15 

68 

29 

34 

53 

19 

93 

133 

15 

69 

28 

34 

50 

20 

88 

126 

14 

70 

28 

33 

48 

21 

84 

120 

14 

71 

27 

33 

46 

22 

80 

114 

14 

72 

27 

32 

44 

23 

76 

109 

14 

73 

27 

32 

42 

24 

72 

104 

14 

74 

27 

31 

40 

25 

69 

100 

13 

75 

26 

31 

39 

26 

66 

96 

13 

76 

26 

30 

37 

27 

64 

92 

13 

77 

26 

30 

36 

28 

61 

89 

13 

78 

25 

29 

35 

29 

59 

86 

13 

79 

25 

29 

33 

30 

57 

83 

13 

80 

25 

28 

32 

31 

56 

80 

12 

81 

24 

28 

31 

32 

54 

77 

12 

82 

24 

28 

30 

33 

53 

75 

12 

83 

24 

27 

29 

34 

51 

72 

12 

84 

23 

27 

29 

35 

50 

70 

12 

85 

23 

27 

28 

36 

49 

68 

12 

86 

23 

26 

27 

37 

48 

66 

12 

87 

23 

26 

26 

38 

47 

64 

11 

88 

22 

26 

26 

39 

46 

63 

11 

89 

22 

25 

25 

40 

45 

61 

11 

90 

22 

25 

24 

41 

44 

59 

11 

91 

22 

25 

24 

42 

43 

58 

11 

92 

22 

24 

23 

43 

42 

5(! 

11 

93 

21 

24 

23 

44 

41 

r)5 

11 

94 

21 

24 

22 

45 

41 

54 

11 

95 

21 

23 

22 

46 

40 

53 

10 

96 

21 

23 

21 

47 

39 

51 

10 

97 

21 

23 

21 

48 

39 

50 

10 

98 

20 

23 

20 

49 

38 

49 

10 

99 

20 

22 

20 

50 

37 

48 

10 

100 

20 

22 
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APPROXIMATE   NUMBER   OF   TRAVELER   FOR   WARP 
AND   FILLING   YARN 


WARP 

No. 

FILLING 

Wt.  of  10 

Diam. 

of 

Wt.  of  10 

Diam. 

Travel- 

No. of 

of 

R.P.M. 

Yarn 

Travel- 

No. of 

of 

R.P.^L 

ers  in 
Grains 

Trav- 
eler 

Ring 
Inches 

of 
Spdis. 

ers  in 
Grains 

Trav- 
eler 

Ring 
Inches 

of 
Spdls. 

39 

14 

2^2 

5075 

4 

39 

14 

m 

4700 

33 

12 

232 

6000 

6 

33 

12 

If  4 

5225 

23 

9 

234 

6725 

8 

23 

9 

IH 

5825 

20 

8 

23<t 

7250 

10 

20 

8 

m 

6225 

18 

7 

2H 

7550 

11 

18 

7 

1^8 

6375 

16 

6 

2J^ 

7775 

12 

16 

6 

iVs 

6500 

16 

6 

23^ 

8000 

13 

14 

5 

lyg 

6675 

14 

5 

23^ 

8175 

14 

13 

4 

\% 

6825 

13 

4 

2H 

8325 

15 

12 

3 

\% 

6975 

12 

3 

23^ 

8475 

16 

11 

2 

m 

7125 

11 

2 

2 

8625 

17 

9 

1-0 

IH 

7250 

10 

1 

2 

8750 

18 

9 

1-0 

\y% 

7425 

9 

1-0 

2 

8850 

19 

71 2 

3-0 

IH 

7525 

8 

2-0 

2 

8925 

20 

6^2 

5-0 

13/2 

7675 

7}o 

3-0 

Us 

9050 

21 

632 

5-0 

13^ 

7800 

l'~ 

4-0 

IH 

9100 

22 

6 

6-0 

IH 

7950 

6,1  2 

5-0 

1% 

9175 

23 

6 

6-0 

VA 

8075 

6    " 

6-0 

Wh 

9225 

24 

53-2 

7-0 

13^ 

8200 

51  0 

7-0 

1^4 

9475 

28 

5H 

8-0 

m 

8300 

534 

8-0 

1?4 

9550 

32 

5 

9-0 

1% 

8250 

5 

9-0 

1% 

9650 

34 

43^- 

10-0 

Ws 

8150 

43^' 

10-0 

1% 

9675 

36 

■11  2 

11-0 

iVs 

8150 

41  0 

11-0 

\% 

9700 

38 

ih 

12-0 

iVs 

8100 

4'4 

12-0 

m 

9700 

40 

4 

13-0 

IH 

8075 

4 

13-0 

iVz 

9675 

45 

3?4 

14-0 

IH 

7950 

■'5^4 

14-0 

m 

9740 

50 

3M 

15-0 

IVs 

7800 

3^4 

14-0 

132 

9896 

55 

33^ 

15-0 

iVs 

7800 

3I0 

15-0 

132 

9544 

60 

SH 

16-0 

7825 

31  2 

15-0 

1-3^ 

9640 

65 

3I4 

16-0 

IK 

7850 

3,U 

16-0 

iVs 

9577 

70 

3 

17-0 

13^ 

7825 

3I4 

16-0 

iH 

9456 

75 

3 

17-0 

13^ 

7825 

3 

17-0 

IV, 

9447 

80 

2^4 

18-0 

13^ 

7825 

3 

17-0 

iVs 

9274 

85 

234 

18-0 

IV% 

7800 

iH 

18-0 

IH 

9073 

90 

234 

20-0 

iVs 

7725 

^21.2 

19-0 

iVs 

8944 

95 

2 

21-0 

13^ 

7675 

^m 

20-0 

Ws 

8796 

100 

m 

22-0 

13^ 

7650 
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Rule: 


TABLE   FOR   NUMBERING    COTTON   YARN 

1000  -f-  Weight  in  Grains  of  120  Yards  of  Yarn  =  Number  of  Yarn 


120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

1. 

1000. 

12. 

83.33 

17. 

58.82 

22. 

45.45 

27. 

37.04 

2. 

500. 

.1 

82.64 

.1 

58.48 

.1 

45.25 

.1 

36.90 

3. 

333.3 

.2 

81.97 

.2 

58.14 

.2 

45.05 

.2 

36.77 

4. 

250.0 

.3 

81.30 

!3 

57.80 

.3 

44.84 

.3 

36.63 

5. 

200.0 

.4 

80.65 

.4 

57.47 

.4 

44.64 

.4 

36.50 

5.5 

181.8 

.5 

80.00 

.5 

57.14 

.5 

44.44 

.5 

36.36 

6. 

166.7 

.6 

79.37 

.6 

56.82 

.6 

44.25 

.6 

36.23 

6.5 

153.8 

.7 

78.74 

.7 

56.50 

.7 

44.05 

.7 

36.10 

7. 

142.9 

.8 

78.12 

.8 

56.18 

.8 

43.86 

.8 

35.97 

7.5 

133.3 

.9 

77.52 

.9 

55.87 

.9 

43.67 

.9 

35.84 

8. 

125.0 

13. 

76.92 

18. 

55.56 

23. 

43.48 

28. 

35.71 

.1 

123.5 

.1 

76.34 

.1 

55.25 

.1 

43.29 

.1 

35.59 

.2 

122.0 

.2 

75.76 

.2 

54.95 

/2 

43.10 

.2 

35.46 

.3 

120.5 

'.3 

75.19 

!3 

44.64 

!3 

42.92 

.3 

35.34 

.4 

119.0 

A 

74.63 

.4 

54.35 

.4 

42.74 

.4 

35.21 

.5 

117.6 

.5 

74.07 

.5 

54.05 

.5 

42.55 

.5 

35.09 

.6 

116.3 

.6 

73.53 

.6 

53.76 

.6 

42.37 

.6 

34.97 

_7 

114.9 

.7 

72.99 

.7 

53.48 

.7 

42.19 

.7 

34.84 

'.8 

113.6 

.8 

72.46 

.8 

53.19 

.8 

42.02 

.8 

34.72 

.9 

112.4 

.9 

71.94 

.9 

52.91 

.9 

41.34 

.9 

34.60 

9. 

111.1 

14. 

71.43 

19. 

52.63 

24. 

41.67 

29. 

34.48 

.1 

109.9 

.1 

70.92 

.1 

52.36 

.1 

41.49 

.1 

34.36 

.2 

108.7 

.2 

70.42 

.2 

52.08 

.2 

41.32 

.2 

34.25 

.3 

107.5 

.3 

69.93 

.3 

51.81 

.3 

41.15 

.3 

34.13 

.4 

106.4 

.4 

69.44 

.4 

51.55 

.4 

40.98 

.4 

34.01 

.5 

105.3 

.5 

68.97 

.5 

51.28 

.5 

40.82 

.5 

33.90 

.6 

104.2 

.6 

68.49 

.6 

51.02 

.6 

40.65 

.6 

33.78 

.7 

103.1 

.7 

68.03 

.7 

50.76 

.7 

40.49 

.7 

33.67 

.8 

102.0 

.8 

67.57 

.8 

50.51 

.8 

40.32 

.8 

33.56 

.9 

101.0 

.9 

67.11 

.9 

50.25 

.9 

40.16 

.9 

33.44 

10. 

100.0 

15. 

66.67 

20. 

50.00 

25. 

40.00 

30. 

33.33 

.1 

99.01 

.1 

66.23 

.1 

49.75 

.1 

39.84 

.1 

33.22 

.2 

98.04 

.2 

65.79 

.2 

49.50 

.2 

39.68 

.2 

33.11 

.3 

97.09 

.3 

65.36 

.3 

49.26 

.3 

39.53 

.3 

33.00 

.4 

96.15 

.4 

64.94 

A 

49.02 

.4 

39.37 

.4 

32.89 

.5 

95.24 

.5 

64.52 

.5 

48.78 

.5 

39.22 

.5 

32.79 

.6 

94.34 

.6 

64.10 

.6 

48.54 

.6 

39.06 

.6 

32.68 

.7 

93.46 

.7 

63.69 

.7 

48.31 

.7 

38.91 

.7 

32.57 

.8 

92.59 

.8 

63.29 

.8 

48.08 

.8 

38.76 

.8 

32.47 

.9 

91.74 

.9 

62.89 

.9 

47.85 

.9 

38.61 

.9 

32..36 

11. 

90.91 

16. 

62.50 

21. 

47.62 

26. 

38.46 

31. 

32.26 

.1 

90.99 

.1 

62.11 

.1 

47.39 

.1 

38.31 

.1 

32.16 

.2 

89.29 

.2 

61.73 

.2 

47.17 

.2 

38.17 

.2 

32.05 

.3 

88.50 

.3 

61.35 

'.3 

46.95 

.3 

38.02 

.3 

31.95 

.4 

87.72 

.4 

60.98 

.4 

46.73 

.4 

37.88 

.4 

31.85 

.5 

86.96 

.5 

60.61 

.5 

46.51 

.5 

37.74 

.5 

31.75 

.6 

86.21 

.6 

60.24 

.6 

46.30 

.6 

37.59 

.6 

31.65 

.7 

85.47 

.7 

59.88 

.7 

46.08 

7 

37.45 

.7 

31.55 

.8 

84.75 

.8 

59.52 

.8 

45.87 

.8 

37.31 

.8 

31.45 

.9 

84.03 

.9 

59.17 

.9 

45.66 

.9 

37.17 

.9 

31.35 

36 


TABLE   FOR   NUMBERING    COTTON   YARN  ~  Continued 


no  Yds. 

Number 

120  Yds 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

32. 

31.25 

37. 

27.03 

42. 

23.81 

47. 

21.28 

52. 

19.23 

.1 

31.15 

.1 

26.95 

.1 

23.75 

.1 

21.23 

.1 

19.19 

.2 

31.06 

.2 

26.88 

.2 

23.70 

.2 

21.19 

.2 

19.16 

.3 

30.96 

!3 

26.81 

.3 

23.64 

.3 

21.14 

.3 

19.12 

.4 

30.86 

.4 

26.74 

.4 

23.58 

.4 

21.10 

.4 

19.08 

.5 

30.77 

.5 

26.67 

.5 

23.53 

.5 

21.05 

.5 

19.05 

.6 

30.67 

.6 

26.60 

.6 

23.47 

.6 

21.01 

.6 

19.01 

.7 

30.58 

.7 

26.53 

.7 

23.42 

.7 

20.96 

.7 

18.98 

.8 

30.49 

.8 

26.46 

.8 

23.36 

.8 

20.92 

.8 

18.94 

.9 

30.40 

.9 

26.39 

.9 

23.31 

.9 

20.88 

.9 

18.90 

33. 

30.30 

38. 

26.32 

43. 

23.26 

48. 

20.83 

53. 

18.87 

.1 

30.21 

.1 

26.25 

.1 

23.20 

.1 

20.79 

.1 

18.83 

.2 

30.12 

.2 

26.18 

.2 

23.15 

.2 

20.75 

.2 

18.80 

.3 

30.03 

.3 

26.11 

.3 

23.09 

.3 

20.70 

.3 

18.76 

.4 

29.94 

.4 

26.04 

.4 

23.04 

.4 

20.66 

.4 

18.73 

.5 

29.85 

.5 

25.97 

.5 

22.99 

.5 

20.62 

.5 

18.69 

.6 

29.76 

.6 

25.91 

.6 

22.94 

.6 

20.57 

.6 

18.66 

_7 

29.67 

.7 

25.84 

,7 

22.88 

.7 

20.53 

.7 

18.62 

^8 

29.59 

'.8 

25.77 

'.8 

22.83 

.8 

20.49 

.8 

18.59 

.9 

29.50 

.9 

25.71 

.9 

22.78 

.9 

20.45 

.9 

18.55 

34. 

29.41 

39. 

25.64 

44. 

22.73 

49. 

20.41 

54. 

18.52 

.1 

29.33 

.1 

25.58 

.1 

22.68 

.1 

20.37 

.1 

18.48 

.2 

29.24 

.2 

25.51 

.2 

22.62 

.2 

20.33 

.2 

18.45 

.3 

29.15 

.3 

25.45 

.3 

22.57 

.3 

20.28 

.3 

18.42 

.4 

29.07 

.4 

25.38 

.4 

22.52 

.4 

20.24 

.4 

18.38 

.5 

28.99 

.5 

25.32 

.5 

22.47 

.5 

20.20 

.5 

18.35 

.6 

28.90 

.6 

25.25 

.6 

22.42 

.6 

20.16 

.6 

18.32 

7 

28.82 

.7 

25.19 

.7 

22  37 

.7 

20.12 

.7 

18.28 

'.8 

28.74 

.8 

25.13 

.8 

22.32 

.8 

20.08 

.8 

18.25 

.9 

28.65 

.9 

25.06 

.9 

22.27 

.9 

20.04 

.9 

18.21 

35. 

28.57 

40. 

25.00 

45. 

22.22 

50. 

20.00 

55. 

18.18 

.1 

28.49 

.1 

24.94 

.1 

22.17 

.1 

19.96 

.1 

18.15 

.2 

28.41 

.2 

24.88 

.2 

22.12 

.2 

19.92 

.2 

18.12 

.3 

28.33 

.3 

24.81 

.3 

22.08 

3 

19.88 

.3 

18.08 

.4 

28.25 

.4 

24.75 

.4 

22.03 

.4 

19.84 

.4 

18.05 

.5 

28.17 

.5 

24.69 

.5 

21.98 

.5 

19.80 

.5 

18.02 

.6 

28.09 

6 

24.63 

.6 

21.93 

.6 

19.76 

.6 

17.99 

7 

28.01 

.7 

24.57 

.7 

21.88 

.7 

19.72 

.7 

17.95 

.8 

27.93 

.8 

24.51 

.8 

21.83 

.8 

19.69 

.8 

17.92 

.9 

27.86 

.9 

24.45 

.9 

21.79 

.9 

19.65 

.9 

17.89 

36. 

27.78 

41. 

24.39 

46. 

21.74 

51. 

19.61 

56. 

17.86 

.1 

27.70 

.1 

24.33 

.1 

21.69 

.1 

19.57 

.1 

17.83 

Q 

27.62 

.2 

24.27 

.2 

21.65 

.2 

19.53 

.2 

17.79 

.3 

27.55 

.3 

24.21 

.3 

21.60 

.3 

19.49 

.3 

17.76 

A 

27.47 

.4 

24.15 

.4 

21.55 

.4 

19.46 

.4 

17.73 

.5 

27.40 

.5 

24.10 

.5 

21.51 

.5 

19.42 

.5 

17.70 

.6 

27.32 

.6 

24.04 

.6 

21.46 

.6 

19.38 

.6 

17.67 

.7 

27.25 

7 

23.98 

.7 

21.41 

.7 

19.34 

.7 

17.64 

.8 

27.17 

.8 

23.92 

.8 

21.37 

.8 

19.31 

.8 

17.61 

.9 

27.10 

.9 

23.87 

.9 

21.32 

.9 

19.27 

.9 

17.57 

37 


TABLE    FOR    NUMBERING    COTTON    YARN  —  Continued 


120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

57. 

17.54 

62. 

16.13 

67. 

14.93 

72. 

13.89 

77. 

12.99 

.1 

17.51 

.1 

16.10 

.1 

14.90 

.1 

13.87 

.1 

12.97 

.^ 

17.48 

.2 

16.08 

.2 

14.88 

0 

13.85 

.2 

12.95 

'.3 

17.45 

.3 

16.05 

.3 

14.86 

'.S 

13.83 

.3 

12.94 

A 

17.42 

.4 

16.03 

.4 

14.84 

A 

13.81 

A 

12.92 

.5 

17.39 

.5 

16.00 

.5 

14.81 

.5 

13.79 

.5 

12.90 

.6 

17.36 

.6 

15.97 

.6 

14.79 

.6 

13.77 

.6 

12.89 

.7 

17.33 

.7 

15.95 

.7 

14.77 

.7 

13.76 

.7 

12.87 

.8 

17.30 

.8 

15.92 

.8 

14.75 

.8 

13.74 

.8 

12.85 

.9 

17.27 

.9 

15.90 

.9 

14.73 

.9 

13.72 

.9 

12.84 

58. 

17.24 

63. 

15.87 

68. 

14.71 

73. 

13.70 

78. 

12.82 

.1 

17.21 

.1 

15.85 

.1 

14.68 

.1 

13.68 

.1 

12.80 

.2 

17.18 

.2 

15.83 

.2 

14.66 

.2 

13.66 

.2 

12.79 

.3 

17.15 

.3 

15.80 

.3 

14.64 

.3 

13.64 

.3 

12.77 

.-1 

17.12 

.4 

15.77 

.4 

14.62 

.4 

13.62 

.4 

12.76 

.5 

17.09 

.5 

15.75 

.5 

14.60 

.5 

13.61 

.5 

12.74 

.6 

17.06 

.6 

15.72 

.6 

14.58 

.6 

13.59 

.6 

12.72 

17.04 

.7 

15.70 

.7 

14.56 

.7 

13.57 

.7 

12.71 

'.8 

17.01 

.8 

15.67 

.8 

14.53 

.8 

13.55 

.8 

12.69 

.9 

16.98 

.9 

15.65 

.9 

14.51 

.9 

13.53 

.9 

12.67 

59. 

16.95 

64. 

15.62 

69. 

14.49 

74. 

13.51 

79. 

12.66 

.1 

16.92 

.1 

15.60 

.1 

14.47 

.1 

13.50 

.1 

12.64 

.2 

16.89 

.2 

15.58 

.2 

14.45 

.2 

13.48 

•■2 

12.63 

.3 

16.86 

.3 

15.55 

'.3 

14.43 

.3 

13.46 

.3 

12.61 

.4 

16.84 

.4 

15.53 

A 

14.41 

.4 

13.44 

A 

12.59 

.5 

16.81 

.5 

15.50 

.5 

14.39 

.5 

13.42 

.5 

12.58 

.6 

16.78 

.6 

15.48 

.6 

14.37 

.6 

13.40 

.6 

12.56 

.7 

16.75 

.7 

15.46 

.7 

14.35 

.7 

13.,39 

.7 

12.55 

.8 

16.72 

.8 

15.43 

.8 

14.33 

.8 

13.37 

.8 

12.53 

.9 

16.69 

.9 

15.41 

.9 

14.31 

.9 

13.35 

.9 

12.52 

60. 

16.67 

65. 

15.38 

70. 

14.29 

75. 

13.33 

80. 

12.50 

.1 

16.64 

.1 

15.36 

.1 

14.27 

.1 

13.32 

.1 

12.48 

.2 

16.61 

.2 

15.34 

.2 

14.25 

.2 

13.30 

.2 

12.47 

.3 

16.58 

.3 

15.31 

.3 

14.22 

^3 

13.28 

^3 

12.45 

A 

16.56 

.4 

15.29 

.4 

14.20 

.4 

13.26 

.4 

12.44 

.5 

16.53 

.5 

15.27 

.5 

14.18 

.5 

13.25 

.5 

12.42 

.6 

16.50 

.6 

15.24 

.6 

14.16 

.6 

13.23 

.6 

12.41 

.7 

16.47 

.7 

15.22 

,7 

14.14 

.7 

13.21 

.7 

12.39 

.8 

16.45 

.8 

15.20 

!8 

14.12 

.8 

13.19 

.8 

12.38 

.9 

16.42 

.9 

15.17 

.9 

14.10 

.9 

13.18 

.9 

12.36 

61. 

16.39 

66. 

15.15 

71. 

14.08 

76. 

13.16 

81. 

12.35 

.1 

16.37 

.1 

15.13 

.1 

14.06 

.1 

13.14 

.1 

12.33 

.2 

16.34 

.2 

15.11 

.2 

14.04 

.2 

13.12 

.2 

12.32 

.3 

16.31 

.3 

15.08 

.3 

14.03 

.3 

13.11 

.3 

12.30 

.4 

16.29 

.4 

15.06 

.4 

14.01 

.4 

13.09 

.4 

12.29 

.5 

16.26 

.5 

15.04 

.5 

13.99 

.5 

13.07 

.5 

12.27 

.6 

16.23 

.6 

15.02 

.6 

13.97 

.6 

13.05 

.6 

12.25 

.7 

16.21 

7 

14.99 

.7 

13.95 

.7 

13.04 

7 

12.24 

.8 

16.19 

.8 

14.97 

.8 

13.93 

.'8 

13.02 

.8 

12.22 

.9 

16.16 

.9 

14.95 

.9 

13.91 

.9 

13.00 

.9 

12.21 
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TABLE   FOR   NUMBERING    COTTON   YARJ^  —  Continued 


1^20  Yds. 

Number 

1-20  Yds. 

Number 

1-20  Yds. 

Number 

1-20  Yds. 

Number 

1-20  Yds. 

Number 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Grains 

Yarn 

Grains 

Y'arn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

82. 

P2.20 

87. 

11.49 

92. 

10.87 

97. 

10.31 

102. 

9.80 

.1 

1^2.18 

.1 

11.48 

.1 

10.86 

.1 

10.30 

.1 

9.79 

."2 

1^2.17 

o 

11.47 

.-2 

10.85 

.-2 

10.-29 

.2 

9.78 

.3 

1^2.15 

.3 

11.45 

!3 

10.83 

.3 

10.-28 

.3 

9.78 

A 

1^2.14 

.4 

11.44 

.4 

10.88 

.4 

10.-27 

.4 

9.77 

.5 

U.U 

.5 

11.43 

.5 

10.81 

.5 

10.-26 

.5 

9.76 

.6 

1^2.11 

.6 

11.4-2 

.6 

10.80 

.6 

10.-25 

.6 

9.75 

7 

12.09 

7 

11.40 

.7 

10.79 

.7 

10.-24 

.7 

9.74 

^8 

1^2.08 

^8 

11.39 

.8 

10.78 

^8 

10.-2-2 

^8 

9.73 

.9 

UM 

.9 

11.38 

.9 

10.76 

.9 

10.-21 

.9 

9.72 

83. 

U.05 

88. 

11.36 

93. 

10.75 

98. 

10.-20 

103. 

9.71 

.1 

U.03 

.1 

11.35 

.1 

10.74 

.1 

10.19 

.1 

9.70 

M 

um 

.-2 

11.34 

.-2 

10.73 

.-2 

10.18 

.2 

9.69 

.3 

1^2.00 

.3 

11.33 

.3 

10.7-2 

.3 

10.17 

.3 

9.68 

.4 

11.99 

A 

11.31 

.4 

10.71 

^4 

10.16 

.4 

9.67 

.5 

11.98 

.5 

11.30 

.5 

10.70 

.5 

10.15 

.5 

9.66 

.6 

11.96 

.6 

11.-29 

.6 

10.68 

.6 

10.14 

.6 

9.65 

.7 

11.95 

7 

11.-27 

.7 

10.67 

.7 

10.13 

.7 

9.64 

.8 

11.93 

!8 

11.-26 

^8 

10.66 

.8 

10.12 

.8 

9.63 

.9 

11.9^2 

.9 

11.-25 

.9 

10.65 

.9 

10.11 

.9 

9.62 

84. 

11.90 

89. 

11.24 

94. 

10.64 

99. 

10.10 

104. 

9.62 

.1 

11.89 

.1 

11.-2-2 

.1 

10.63 

.1 

10.09 

.1 

9.61 

.> 

11.88 

o 

11.-21 

.-2 

10.6-2 

.-2 

10.08 

.2 

9.60 

.3 

11.86 

^3 

11.-20 

.3 

10.60 

.3 

10.07 

.3 

9.59 

A 

11.85 

.4 

11.19 

.4 

10.59 

A 

10.06 

.4 

9.58 

.5 

11.83 

.5 

11.17 

.5 

10.58 

.5 

10.05 

.5 

9.57 

.6 

11.8-2 

.6 

11.16 

.6 

10.57 

.6 

10.04 

.6 

9.56 

.7 

11.81 

.7 

11.15 

.7 

10.56 

.7 

10.03 

.7 

9.55 

.8 

11.79 

.8 

11.14 

.8 

10.55 

.8 

10.0-2 

.8 

9.54 

.9 

11.78 

.9 

11.1-2 

.9 

10.54 

.9 

10.01 

.9 

9.53 

85. 

11.76 

90. 

11.11 

95. 

10.53 

100. 

10.00 

105. 

9.52 

.1 

11.75 

.1 

11.10 

.1 

10.5-2 

.1 

9.99 

.1 

9.51 

0 

11.74 

/J 

11.09 

.0 

10.50 

.-2 

9.98 

.2 

9.51 

.3 

11.7-2 

.3 

11.07 

^3 

10.49 

.3 

9.97 

.3 

9.50 

A 

11.71 

.4 

11.06 

.4 

10.48 

.4 

9.96 

.4 

9.49 

.5 

11.70 

.5 

11.05 

.5 

10.47 

.5 

9.95 

.5 

9.48 

.6 

11.68 

.6 

11.04 

.6 

10.46 

.6 

9.94 

.6 

9.47 

.7 

11.67 

.7 

11.03 

.7 

10.45 

.7 

9.93 

.7 

9.46 

.8 

11.66 

.8 

11.01 

.8 

10.44 

.8 

9.92 

.8 

9.45 

.9 

11.64 

.9 

11.00 

.9 

10.43 

.9 

9.97 

.9 

9.44 

86. 

11.63 

91. 

10.99 

96. 

10.4-2 

101. 

9.90 

106. 

9.43 

.1 

11.61 

.1 

10.98 

.1 

10.41 

.1 

9.89 

.1 

9.43 

o 

11.60 

_2 

10.96 

.■2 

10.40 

^0 

9.88 

_o 

9.42 

.3 

11.59 

.3 

10.95 

.3 

10.38 

.3 

9.87 

.3 

9.41 

A 

11.57 

.4 

10.94 

A 

10.37 

A 

9.86 

.4 

9.40 

.5 

11.56 

.5 

10.93 

.5 

10.36 

.5 

9.85 

.5 

9.39 

.6 

11.55 

.6 

10.9-2 

.6 

10.35 

.6 

9.84 

.6 

9.38 

.7 

11.53 

.7 

10.91 

.7 

10.34 

.7 

9.83 

.7 

9.37 

.8 

11.5-2 

.8 

10.89 

.8 

10.33 

.8 

9.8-2 

.8 

9.36 

.9 

11.51 

.9 

10.88 

.9 

10.3-2 

.9 

9.81 

.9 

9.35 
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120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

120  Yds. 

Number 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Weight 

of 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

107. 

9.35 

115. 

8.70 

130. 

7.69 

155. 

6.45 

190. 

5.26 

.1 

9.34 

.2 

8.68 

.5 

7.66 

.5 

6.43 

191. 

5.24 

.2 

9.33 

.4 

8.67 

131. 

7.63 

156. 

6.41 

192. 

5.21 

.3 

9.32 

.6 

8.65 

.5 

7.60 

.5 

6.39 

193. 

5.18 

.4 

9.31 

.8 

8.64 

132. 

7.58 

157. 

6.37 

194. 

5.15 

.5 

9.30 

116. 

8.62 

.5 

7.55 

.5 

6.35 

195. 

5.13 

.6 

9.29 

.i 

8.61 

133. 

7.52 

158. 

6.33 

196. 

5.10 

.7 

9.29 

.4 

8.59 

.5 

7.49 

.5 

6.31 

197. 

5.08 

.8 

9.28 

.6 

8.58 

134. 

7.46 

159. 

6.29 

198. 

5.05 

.9 

9.27 

.8 

8.56 

.5 

7.43 

.5 

6.27 

199. 

5.03 

108. 

9.26 

117. 

8.55 

135. 

7.41 

160. 

6.25 

200. 

5.00 

.1 

9.25 

.2 

8.53 

.5 

7.38 

.5 

6.23 

201. 

4.98 

.2 

9.24 

.4 

8.52 

136. 

7.35 

161. 

6.21 

202. 

4.95 

.3 

9.23 

.6 

8.50 

.5 

7.33 

.5 

6.19 

203. 

4.93 

.4 

9.23 

.8 

8.49 

137. 

7.30 

162. 

6.17 

204. 

4.90 

.5 

9.22 

118. 

8.47 

.5 

7.27 

.5 

6.15 

205. 

4.88 

.6 

9.21 

.2 

8.46 

138. 

7.25 

163. 

6.13 

206. 

4.85 

.7 

9.20 

.4 

8.45 

.5 

7.22 

.5 

6.12 

207. 

4.83 

.8 

9.19 

.6 

8.43 

208. 

4.81 

.9 

9.18 

.8 

8.42 

139. 

.5 

7.19 

7.17 

164. 

.5 

6.10 
6.08 

209. 

4.78 

109. 

9.17 

119. 

8.40 

140. 

7.14 

165. 

6.06 

210. 

4.76 

.2 

9.16 

.2 

8.39 

.5 

7.12 

.5 

6.04 

211. 

4.74 

.4 

9.14 

.4 

8.38 

141. 

7.09 

166. 

6.02 

212. 

4.72 

.6 

9.12 

.6 

8.36 

.5 

7.07 

.5 

6.01 

213. 

4.69 

.8 

9.11 

.8 

8.35 

142. 

7.04 

167. 

5.99 

214. 

4.67 

110. 

9.09 

120. 

8.33 

.5 

7.02 

.5 

5.97 

215. 

4.65 

.2 

907 

.2 

8.32 

143. 

6.99 

168. 

5.95 

216. 

4.63 

.4 

9.06 

.4 

8.31 

.5 

6.97 

.5 

5.93 

217. 

4.61 

.6 

9.04 

.6 

8.29 

144. 

6.94 

169. 

5.92 

218. 

4.59 

.8 

9.03 

.8 

8.28 

.5 

6.92 

.5 

5.90 

219. 

4.57 

111. 

9.01 

121. 

8.26 

145. 

6.90 

170. 

5.88 

220. 

4.55 

.2 

8.99 

.4 

8.24 

.5 

6.87 

171. 

5.85 

221. 

4.52 

.4 

8.98 

.6 

8.22 

146. 

6.85 

172. 

5.81 

222. 

4.50 

.6 

8.96 

.8 

8.21 

.5 

6.83 

173. 

5.78 

223 

4.48 

.8 

8.94 

122. 

8.20 

147. 

6.80 

174. 

5.75 

224. 

4.46 

112. 

8.93 

.5 

8.16 

.5 

6.78 

175. 

5.71 

225. 

4.44 

.2 

8.91 

123. 

8.13 

148. 

6.76 

176. 

5.68 

226. 

4.42 

.4 

8.90 

.5 

8.10 

.5 

6.73 

177. 

5.65 

227. 

4.41 

.6 

8.88 

124. 

8.06 

149. 

6.71 

178. 

5.62 

228. 

4.39 

.8 

8.87 

.5 

8.03 

.5 

6.69 

179. 

5.59 

229. 

4.37 

113. 

8.85 

125. 

8.00 

150. 

6.67 

180. 

5.56 

230. 

4.35 

.2 

8.83 

.5 

7.97 

.5 

6.64 

181. 

5.52 

231. 

4.33 

.4 

8.82 

126. 

7.94 

151. 

6.62 

182. 

5.49 

232. 

4.31 

.6 

8.80 

.5 

7.91 

.5 

6.60 

183. 

5.46 

233. 

4.29 

.8 

8.79 

127. 

.5 

7.87 
7.84 

152. 

6.58 

184. 

5.43 

234. 

4.27 

114. 

8.77 

.5 

6.56 

185. 

5.41 

235. 

4.26 

.2 

8.76 

128. 

7.81 

163. 

6.54 

186. 

5.38 

236. 

4.24 

.4 

8.74 

.5 

7.78 

.5 

6.51 

187. 

5.35 

237. 

4.22 

.6 

8.73 

129. 

7.75 

154. 

6.49 

188. 

5.32 

238. 

4.20 

.8 

8.71 

7.72 

.5 

6.47 

189. 

5.29 

239. 

4.18 
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Number 

120  Yds. 

Number 

120  Yds- 

Number 
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Number 

120  Yds.' 

Number 

Weight 
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of 

Weight 

of 

Weight 

of 

Weight 

of 
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Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

Grains 

Yarn 

240. 

4.17 

290. 

3.45 

360. 

2.86 

450. 

2.22 

600. 

1.67 

241. 

4.15 

292. 

3.42 

352. 

2.84 

455. 

2.20 

610. 

1.64 

242. 

4.13 

294. 

3.40 

354. 

2.82 

460. 

2.17 

620. 

1.61 

243. 

4.12 

296. 

3.38 

356. 

2.81 

465. 

2.15 

630. 

1.59 

244. 

4.10 

298. 

3.36 

358. 

2.79 

470. 

2.13 

460. 

1.56 

245. 

4.08 

300. 

3.33 

360. 

2.78 

475. 

2.11 

650. 

1.54 

246. 

4.07 

302. 

3.31 

362. 

2.76 

480. 

2.08 

660. 

1.52 

247. 

4.05 

304. 

3.29 

364. 

2.75 

485. 

2.06 

670. 

1.49 

248. 

4.03 

306. 

3.27 

366. 

2.73 

490. 

2.04 

680. 

1.47 

249. 

4.02 

308. 

3.25 

368. 

2.72 

495. 

2.02 

790. 

1.45 

250. 

4.00 

310. 

3.23 

370. 

2.70 

500. 

2.00 

700. 

1.43 

252. 

3.97 

312. 

3.21 

372. 

2.69 

505. 

1.98 

710. 

1.41 

254. 

3.94 

314. 

3.18 

374. 

2.67 

510. 

1.96 

720. 

1.39 

256. 

3.91 

316. 

3.17 

376. 

2.66 

515. 

1.94 

730. 

1.37 

258. 

3.88 

318. 

3.14 

378. 

2.65 

520. 

1.92 

740. 

1.35 

260. 

3.85 

320. 

3.12 

380. 

2.63 

525. 

1.90 

750. 

1.33 

262. 

3.82 

322. 

3.11 

382. 

2.62 

530. 

1.89 

760. 

1.32 

264. 

3.79 

324. 

3.09 

385. 

2.60 

535. 

1.87 

770. 

1.30 

266. 

3.76 

326. 

3.07 

390. 

2.56 

540. 

1.85 

780. 

1.28 

268. 

3.73 

328. 

3.05 

395. 

2.53 

545. 

1.83 

790. 

1.27 

270. 

3.70 

330. 

3.03 

400. 

2.50 

550. 

1.82 

800. 

1.25 

272. 

3.68 

332. 

3.01 

405. 

2.47 

555. 

1.80 

820. 

1.22 

274. 

3.65 

334. 

2.99 

410. 

2.44 

560. 

1.79 

840. 

1.19 

276. 

3.62 

336. 

2.98 

415. 

2.41 

565. 

1.77 

860. 

1.16 

278. 

3.60 

338. 

2.96 

420. 

2.38 

570. 

1.75 

880. 

1.14 

280. 

3.57 

340. 

2.94 

425. 

2.35 

575. 

1.74 

900. 

1.11 

282. 

3.55 

342. 

2.92 

430. 

2.33 

580. 

1.72 

925. 

1.08 

284. 

3.52 

344. 

2.91 

435. 

2.30 

585. 

1.71 

950. 

1.05 

286. 

3.50 

346. 

2.89 

440. 

2.27 

590. 

1.69 

975. 

1.03 

288. 

3.47 

348. 

2.87 

445. 

2.25 

595. 

1.68 

1000. 

1.00 
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Diagram  of  Gearing 


No.  17  Model 


A.    Cylinder  Gear ,    . 


Gearing 

(  Band  Drive, 

)      20  T,  24  T,  30  T,  40  T,  52  T. 


1  Tape  Driv 
l      2.T  T.  S2 


25  T,  32  T,  40  T,  54  T,  70  T. 

r  Band  Drive, 

n     J         n  )       100  T,  96  T,  90  T,  80  T,  Go  T. 

B.   Jack  Gear  .... 


1  Tape  Drive 


125  T,  128  T,  120  T,  108  T,  90  T. 

^     rr  n  r  J  20  T  to  80  T.     (12  Pitch,  %"  Std.  Hole.) 

C.  Twist  Change  Gear     .    .  j       (interchangeable  with  lay  gear.) 

T^     T  n  i  148  T  Band  Drive. 

D.  Intermediate  Gear  .    .    .  <  i^nTiTi        r^  • 

I  160  T  Tape  Drive. 

E.  Front  Roll  Gear 102  T. 

(  High  Draft  —  32  T. 

F.  Front  Roll  Gear  .    .    .    .  ]  Medium  Draft  —  40  T. 

(  Low  Draft  —  50  T. 

C  High  Draft  —  158  T. 

G.  Crown  Gear ]  Medium  Draft  —  150  T. 

(  Low  Draft  —  140  T. 

H.   Back  Roll  Gear 84  T. 

I.   Draft  Change  Gear    .    .    .  30  T  to  84  T.    (24  Pitch,  Vg"  Hole.) 

J.    CoMP.  Inter.  Gear  ....  40  T. 

-r-     T  r-  \  Band  Drive,  78  T. 

K.   Intermediate  Gear  .    .    .  <  rr.        i-i  •       r-n  ti 

I  Tape  Drive,  70  T. 

T     Q^.TT.  r^.^  ^  Band  Drive,  56  T. 

L.    bTUD  Gear <  n^         -rw  •         'a  '^^ 

I  lape  Drive,  o2  1. 

M.   Lav  Change  Gear    .    .    .P»Ttoo4T.    (12  Pitch   Jf' Std.  Hole.) 

I  (Interchangeable  with  twist  gear.) 

N.   Lay  Train  Comp.  Gear  —  60  T. 

O.   Lay  Train  Bevel  Gear  —  30  T. 

P.   Vertical  Shaft  Bevel  Gear  —  23  T. 

Q.    Vertical  Shaft  Worm  Single  or  Double  Thread. 

R.    Heart  Gear  —  120  T. 
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Formula  for  Draft  Gearing 


Head  End  Gears 

F  =  Front  Roll  Gear. 
G  =  Crown  Gear. 
H  =  Back  Roll  Gear. 
I  =  Head  End  Change  Gear. 


Foot  End  Gears 

S  =  Front  Roll  Gear. 

T  =  Stud  Gear. 

U  =  Middle  Roll  Gear. 

V  =  Foot  End  Change  Gear. 


Diam. 
Front 
G  X  H  X  Roll 


F  XI 


X  Diam. 
Back 
Roll 


Head  End  Draft 
Constant. 


Diam. 

Front 
T  X  U  X  Roll 
S  X  V  X  Diam. 

Middle 

Roll 


Foot  End  Draft 
Constant. 


Draft  Constant 
Draft 


Draft  Gear. 


Draft  Constant 
Draft  Gear 


=  Draft. 


HEAD    AND    FOOT   END    ROLL   DRIVE 


Foot  End  Draft  Change  Gear 
between  Back  and  Middle  Rolls. 


-  Head  End  Draft  Change  Gear  =  Draft 
(Break  Draft.) 


HEAD  END  ROLL  DRIVE 

W  =  Back  Roll  Gear       X  —  Intermediate  Gear       Y  =  Middle  Roll  Gear 
W  ^  Y  =  Draft  between  Back  and  Middle  Rolls.    (Break  Draft.) 
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High  Draft  Table 

1"  Diameter  Front,  J/g"  Diameter  Middle  and  Back  Rolls. 

HEAD    END    ROLL   GEARS 
3^2  Teeth  Front  Roll  Gear,  158  Teeth  Crown  Gear,  84  Teeth  Back  Roll  Gear. 


158  X  84  X  1'' 
32  X  Ch.  X  Vs" 


474  Head  End  Constant, 


FOOT   END    ROLL    GEARS 
30  Teeth  Front  Roll  Gear,  117  Teeth  Stud  Gear,  106  Teeth  Middk-  Roll  Gear. 


117  X  106  X  1' 

30  X  Ch.  X  Vs 


=  473  Foot  End  Constant. 


FOR   HEAD    END    ROLL   DRIVE    ONLY 
27  Teeth  Back  Roll  Gear,  25  Teeth  Middle  Roll  Gear  =  1.08  Break  Draft. 


Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

P^oot 
End 
Gear 

15.80 

30 

32 

10.77 

44 

46 

8.17 

58 

60 

6.58 

72 

74 

15.29 

31 

33 

10.53 

45 

47 

8.03 

59 

61 

6.49 

73 

75 

14.81 

32 

34 

10..30 

46 

48 

7.90 

60 

62 

6.41 

74 

76 

14.36 

33 

35 

10.08 

47 

49 

7.77 

61 

63 

6.32 

75 

77 

13.94 

34 

36 

9.87 

48 

50 

7.64 

62 

64 

6.24 

76 

78 

13.54 

35 

37 

9.67 

49 

51 

7.52 

63 

65 

6.16 

77 

79 

13.17 

36 

38 

9.48 

50 

52 

7.41 

64 

66 

6.08 

78 

80 

12.81 

37 

39 

9.29 

51 

53 

7.29 

65 

67 

6.00 

79 

81 

12.47 

38 

40 

9.11 

52 

54 

7.18 

66 

68 

5.93 

80 

82 

12.15 

39 

41 

8.94 

53 

55 

7.07 

67 

69 

5.85 

81 

83 

11.85 

40 

42 

8.78 

54 

56 

6.97 

68 

70 

5.78 

82 

84 

11.56 

41 

43 

8.62 

55 

57 

6.87 

69 

71 

5.71 

83 

85 

11.29 

42 

44 

8.46 

56 

58 

6.77 

70 

72 

5.64 

84 

86 

11.02 

43 

45 

8.32 

57 

59 

6.68 

71 

73 

For  Break  Draft  with  Head  and  Foot  End  Roll  Drive. 

Rule:  Divide  Foot  End  Draft  Change  Gear  by  Head  End  Draft  Change 
Gear. 
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Medium  Draft  Table 

1"  Diameter  Front,  %"  Diameter  Middle  and  Back  Rolls. 


HEAD   END   ROLL   GEARS 
40  Teeth  Front  Roll  Gear,  150  Teeth  Crown  Gear,  84  Teeth  Back  Roll  Gear 
150  X  84  X  1' 


40  X  Ch.  X  Ji" 


360  Head  End  Draft  Constant. 


FOOT   END   ROLL    GEARS 
30  Teeth  Front  Roll  Gear,  100  Teeth  Stud  Gear,  94  Teeth  Middle  Roll  Gear. 

onT^.f^w  7^'//  =  358  Foot  End  Draft  Constant. 
30  X  Ch.  X  J  8 

FOR   HEAD   END    ROLL   DRIVE    ONLY 
27  Teeth  Back  Roll  Gear,  25  Teeth  Middle  Roll  Gear  =  1.08  Break  Draft. 


Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

1^2.00 

30 

32 

8.18 

44 

46 

6.21 

58 

60 

5.00 

72 

74 

11.61 

31 

33 

S.OO 

45 

47 

6.10 

59 

61 

4.93 

73 

75 

11.^5 

3^2 

34 

7.83 

46 

48 

6.00 

60 

62 

4.87 

74 

76 

10.91 

33 

35 

7.66 

47 

49 

5.90 

61 

63 

4.80 

75 

77 

10.59 

34 

36 

7.50 

48 

50 

5.81 

62 

64 

4.74 

76 

78 

10.^29 

35 

37 

7.35 

49 

51 

5.71 

63 

65 

4.68 

77 

79 

10.00 

36 

38 

7.20 

50 

52 

5.63 

64 

66 

4.62 

78 

80 

9.73 

37 

39 

7.06 

51 

53 

5.54 

65 

67 

4.56 

79 

81 

9.47 

38 

40 

6.92 

5^2 

54 

5.46 

66 

68 

4.50 

80 

82 

9.'23 

39 

41 

6.79 

53 

55 

5.37 

67 

09 

4.44 

81 

83 

9.00 

40 

42 

6.67 

54 

56 

5.^29 

68 

70 

4.39 

82 

84 

8.78 

41 

43 

6.55 

55 

57 

5.22 

69 

71 

4.34 

83 

85 

8.57 

4-2 

44 

6.43 

56 

58 

5.14 

70 

72 

4.29 

84 

86 

8.37 

43 

45 

6.32 

57 

59 

5.07 

71 

73 

For  Break  Draft  with  Head  End  and  Foot  End  Roll  Drive. 

Rule:  Divide  Foot  End  Draft  Change  Gear  by  Head  End  Draft  Change 
Gear. 
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Low  Draft  Table 

1"  Diameter  Front,  %"  Diameter  Middle  and  Back  Rolls 

HEAD    END    ROLL    GEARS 
50  Teeth  Front  Roll  Gear,  140  Teeth  Crown  Gear,  84  Teeth  Back  Roll  Gears. 


140  X  84  X  1^' 
50  X  Ch.  X  Vs" 


269  Head  End  Draft  Constant. 


FOOT   END    ROLL    GEARS 

30  Teeth  Front  Roll  Gear,  84  Teeth  Stud  Gear,  84  Teeth  Middle  Roll  Gear. 


84  X  84  X  1" 
30  X  Ch.  X  Vs" 


Foot  End  Draft  Constant. 


FOR   HEAD    END    ROLL    DRIVE    ONLY 
27  Teeth  Back  Roll  Gear,  25  Teeth  Middle  Roll  Gear  =  1.08  Break  Draft. 


Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

8.96 

30 

32 

6.55 

41 

43 

5.17 

52 

54 

4.27 

63 

65 

8.67 

31 

33 

6.40 

42 

44 

5.07 

53 

55 

4.20 

64 

66 

8.40 

32 

34 

6.25 

43 

45 

4.98 

54 

56 

4.14 

65 

67 

8.14 

33 

3.5 

6.11 

44 

46 

4.89 

55 

57 

4.08 

66 

68 

7.91 

34 

36 

5.97 

45 

47 

4.80 

56 

58 

4.01 

67 

69 

7.68 

35 

37 

5.84 

46 

48 

4.72 

57 

59 

3.96 

68 

70 

7.47 

36 

38 

5.72 

47 

49 

4.64 

58 

60 

3.90 

69 

71 

7.26 

37 

39 

5.60 

48 

50 

4.56 

59 

61 

3.84 

70 

72 

7.07 

38 

40 

5.49 

49 

51 

4.48 

60 

62 

3.79 

71 

73 

6.89 

39 

41 

5. .38 

50 

52 

4.41 

61 

63 

3.74 

72 

74 

6.72 

40 

42 

5.27 

51 

53 

4.34 

62 

64 

3.68 

73 

75 

For  Break  Draft  with  Head  and  Foot  End  Roll  Drive. 

Rule:  Divide  Foot  End  Draft  Change  Gear  by  Head  End  Draft  Change 
Gear. 
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special  Draft  Table 

For  Chinese  Cotton 

1/^"  Diameter  Front,  ^"  Diameter  Middle,  ^g"  Diameter  Back  Roll. 

HEAD    END    ROLL    GEARS 
30  Teeth  Front  Roll  Gear,  160  Teeth  Crown  Gear,  7^2  Teeth  Back  Roll  Gear. 
160  X  72  X  7 


30  X  Ch.  X  7 


384  Head  End  Constant. 


FOOT   END   ROLL    GEARS 
26  Teeth  Front  Roll  Gear,  102  Teeth  Stud  Gear,  84  Teeth  Back  Roll  Gear. 
102  X  84  X  7 


26  X  Ch.  X  6 


384  Foot  End  Constant. 


Draft 

Head  Foot 
End    End 
Gear ,  Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head  Foot 
End    End 
Gear  Gear 

Draft 

Head 
End 
Gear 

Foot 
End 
Gear 

Draft 

Head  Foot 
End    End 
Gear  Gear 

P2.80 

30 

32 

9.36 

41 

43 

7.38 

52 

54 

6.09 

63 

65 

5.19 

74 

76 

12.39 

31 

33 

9.14 

42 

44 

7.25 

53 

55 

6.00 

64 

66 

5.12 

75 

77 

12.00 

32 

34 

8.93 

43 

45 

7.11 

54 

56 

5.91 

65 

67 

5.05 

76 

78 

11.63 

33 

35 

8.73 

44 

46 

6.98 

55 

57 

5.82 

66 

68 

4.99 

77 

79 

11.29 

34 

36 

8.53 

45 

47 

6.86 

56 

58 

5.73 

67 

69 

4.92 

78 

80 

10.97 

35 

37 

8.35 

46 

48 

6.73 

57 

59 

5.65 

68 

70 

4.86 

79 

81 

10.66 

36 

38 

8.17 

47 

49 

6.62 

58 

60 

5.56 

69 

71 

4.80 

80 

82 

10.38 

37 

39 

8.00 

48 

50 

6.51 

59 

61 

5.48 

70 

72 

4.74 

81 

83 

10.10 

38 

40 

7.83 

49 

51 

6.40 

60 

62 

5.41 

71 

73 

4.68 

82 

84 

9.84 

39 

41 

7.68 

50 

52 

6.29 

61 

63 

5.33 

72 

74 

4.62 

83 

85 

9.60 

40 

42 

7.53 

51 

53 

6.19 

62 

64 

5.26 

73 

75 

4.57 

84 

86 

To  Find  Break  Dr.\ft 

Rule:  Divide  Foot  End  Draft  Change  Gear  by  Head  End  Draft   Change 
Gear. 
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Twist  Gearing 


WHIRL 


No.  17  Model 


Formula  for  Twist  Gearing 


A  =  C3  linder  Gear.  E      =  Front  Roll  Gear. 

B  =  Jack  Gear.  E  1  ==  Circumference  of  Front  Roll. 

C  =  Change  Gear.  Z      =  Ratio  of  Whirl  to  Cylinder. 


E    XB    XZ  rr.      ■    ,  r  f        f 

— A   v"F"T~   ^  Iwist  Constant. 


E  xB  xZ         rr    .  ,         T     I 

C-XAXEI   =  Twist  per  Inch. 


Twist  Constant       rr.    •  ^         t     1 

.      ^  =  1  wist  per  Inch. 

Change  Gear  ^ 


Twist  Co_nstant  ^  ^.^^^^^^^  ^^^^ 
Iwist  per  Inch 


Revolutions  of  Front  Roll  X  Circumference   of  Front   Roll  X 
Twist  per  Inch  =  Revolutions  of  Spindles. 


Revolutions  of  Spindles  -^  (Twist  per  Incli  X  Circumference  of 
Front  Roll)   =  Revolutions  of  Front  Roll. 
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TWIST  TABLE 


No.    OF 

Yarn 

Square 
Root 

TWIST  PER  INCH 

Twist  Multipliers 

5.00 

4.75 

4.50 

4.00 

3.75 

3.50 

3.25 

8.00 

J 

1.0000 

5.00 

4.75 

4.50 

4.00 

3.75 

3.50 

3.25 

3.00 

2 

1.4142 

7.07 

6.72 

6.36 

5.66 

5.30 

4.95 

4.60 

4.24 

3 

1.73^1 

8.66 

8.23 

7.79 

6.93 

6.50 

6.06 

5.63 

5.20 

4 

2.0000 

10.00 

9.50 

9.00 

8.00 

7.50 

7.00 

6.50 

6.00 

5 

2.2361 

11.18 

10.62 

10.06 

8.94 

8.39 

7.83 

7.27 

6.71 

6 

2.4495 

12.25 

11.64 

11.02 

9.80 

9.19 

8.57 

7.96 

7.35 

7 

2.6458 

13.23 

12.57 

11.91 

10.58 

9.92 

9.26 

8.60 

7.94 

8 

2.8284 

14.14 

13.43 

12.73 

11.31 

10.61 

9.90 

9.19 

8.48 

9 

3.0000 

15.00 

14.25 

13.50 

12.00 

11.25 

10.50 

9.75 

9.00 

10 

3.1623 

15.81 

15.02 

14.23 

12.65 

11.86 

11.07 

10.28 

9.49 

11 

3.3166 

16.58 

15.75 

14.92 

13.27 

12.44 

11.61 

10.78 

9.95 

12 

3.4641 

17.32 

16.45 

15.59 

13.86 

12.99 

12.12 

11.26 

10.39 

13 

3.6056 

18.03 

17.13 

16.23 

14.42 

13.52 

12.62 

11.72 

10.82 

14 

3.7417 

18.71 

17.77 

16.84 

14.97 

14.03 

13.10 

12.16 

11.22 

15 

3.8730 

19.36 

18.40 

17.43 

15.49 

14.52 

13.56 

12.59 

11.62 

16 

4.0000 

20.00 

19.00 

18.00 

16.00 

15.00 

14.00 

13.00 

12.00 

17 

4.1231 

20.62 

19.58 

18.55 

16.49 

15.46 

14.43 

13.40 

12.37 

18 

4.2426 

21.21 

20.15 

19.09 

16.97 

15.91 

14.85 

13.79 

12.73 

19 

4.3589 

21.79 

20.70 

19.61 

17.44 

16.35 

15.26 

14.17 

13.07 

20 

4.4721 

22.36 

21.24 

20.12 

17.89 

16.77 

15.65 

14.53 

13.41 

21 

4.5826 

22.91 

21.77 

20.6-2 

18.33 

17.18 

16.04 

14.89 

13.75 

22 

4.6904 

23.45 

22.28 

21.11 

18.76 

17.59 

16.42 

15.24 

14.07 

23 

4.7958 

23.98 

22.78 

21.58 

19.18 

17.98 

16.79 

15.59 

14.39 

24 

4.8990 

24.49 

23.27 

22.05 

19.60 

18.37 

17.15 

15.92 

14.70 

25 

5.0000 

25.00 

23.75 

22.50 

20.00 

18.75 

17.50 

16.25 

15.00 

26 

5.0990 

25.50 

24.22 

22.95 

20.40 

19.12 

17.85 

16.57 

15.30 

27 

5.1962 

25.98 

24.68 

23.38 

20.78 

19.49 

18.19 

16.89 

15.59 

28 

5.2915 

26.46 

25.13 

23.81 

21.17 

19.84 

18.52 

17.20 

15.87 

29 

5.3852 

26.93 

25.58 

24.23 

21.54 

20.19 

18.85 

17.50 

16.15 

30 

5.4772 

27.39 

26.02 

24.65 

21.91 

20.54 

19.17 

17.80 

16.43 

31 

5.5678 

'  27.84 

26.45 

25.05 

22.27 

20.88 

19.49 

18.10 

16.70 

32 

5.6569 

28.28 

26.87 

25.46 

22.63 

21.21 

19.80 

18.38 

16.97 

33 

5.7446 

28.72 

27.29 

25.85 

22.98 

21.54 

20.11 

18.67 

17.23 

34 

5.8310 

.29.15 

27.70 

26.24 

23.32 

21.87 

20.41 

18.95 

17.49 

35 

5.9161 

.29.58 

28.10 

26.62 

23.66 

22.19 

20.71 

19.23 

17.75 

36 

6.0000 

30.00 

28.50 

27.00 

24.00 

22.50 

21.00 

19.50 

18.00 

37 

6.0828 

30.41 

28.89 

27.37 

24.33 

22.81 

21.29 

19.77 

18.25 

38 

6.1644 

1  30.82 

29.28 

27.74 

24.66 

23.12 

21.58 

20.03 

18.49 

39 

6.2450 

31.22 

29.66 

28.10 

24.98 

23.42 

21.86 

20.30 

18.73 

40 

6.3246 

31.62 

30.04 

28.46 

25.30 

23.72 

22.14 

20.55 

18.97 

41 

6.4031 

32.02 

30.41 

28.81 

25.61 

24.01 

22.41 

20.81 

19.21 

42 

6.4807 

32.40 

30.78 

29.16 

25.92 

24..S0 

22.68 

21.06 

19.44 

43 

6.5574 

32.79 

31.15 

29.51 

26.23 

24.59 

22.95 

21.31 

19.67 

44 

6.6332 

33.17 

31.51 

29.85 

26.53 

24.87 

23.22 

21.56 

19.90 

45 

6.7082 

33.54 

31.86 

30.19 

26.83 

25.16 

23.48 

21.80 

20.12 

46 

6.7823 

33.91 

32.21 

30.52 

27.13 

25.43 

23.74 

22.04 

20.35 

47 

6.8557 

34.28 

32.56 

30.85 

27.42 

25.71 

23.99 

22.28 

20.57 

48 

6.9282 

34.64 

32.91 

31.18 

27.71 

25.98 

24.25 

22.52 

20.78 

49 

7.0000 

35.00 

33.25 

31.50 

28.00 

26.25 

24.50 

22.75 

21.00 

50 

7.0711 

35.36 

33.59 

31.82 

28.28 

26.52 

24.75 

22.98 

21.21 
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TWIST   TABLE  —  Continued 


No.  OF 
Yarn 

Square 
Root 

TWIST   PER  INCH 

T 

WIST  Multipliers 

5.00 

4.75 

4.50 

4.00 

3.75 

3.50 

3.25 

3.00 

61 

7.1414 

35.71 

33.92 

32.14 

28.57 

26.78 

24.99 

23.21 

21.42 

52 

7.2111 

36.06 

34.25 

32.45 

28.84 

27.04 

25.24 

23.44 

21.63 

53 

7.2801 

36.40 

34.58 

32.76 

29.12 

27.30 

25.48 

23.66 

21.84 

54 

7.3485 

36.74 

.'54.90 

33.07 

29.39 

27.56 

25.72 

23.88 

22.04 

55 

7.4162 

37.08 

35.23 

33.37 

29.66 

27.81 

25.96 

24.10 

22.25 

66 

7.4833 

37.42 

35.55 

33.67 

29.93 

28.06 

26.19 

24.32 

22.45 

67 

7.5498 

37.75 

35.86 

33.97 

30.20 

28.31 

26.42 

24.54 

22.65 

58 

7.6158 

38.08 

36.17 

34.27 

30.46 

28.56 

26.66 

24.75 

22.85 

59 

7.6811 

38.41 

36.49 

34.56 

30.72 

28.80 

26.88 

24.96 

23.04 

60 

7.7460 

38.73 

36.79 

34.86 

30.98 

29.05 

27.11 

25.17 

23.24 

61 

7.8102 

39.05 

37.10 

35.15 

31.24 

29.29 

27.34 

25.38 

23.43 

62 

7.8740 

39.37 

37.40 

35.43 

31.50 

29.53 

27  56 

25.59 

23.62 

63 

7.9373 

39.69 

37.70 

35.72 

31.75 

29.76 

27.78 

25.80 

23.81 

64 

8.0000 

40.00 

38.00 

36.00 

32.00 

30.00 

28.00 

26.00 

24.00 

65 

8.0623 

40.31 

38.30 

36.28 

32.25 

.30.23 

28.22 

26.20 

24.19 

66 

8.1240 

40.62 

38.59 

36.56 

32.50 

30.47 

28.43 

26.40 

24.37 

67 

8.1854 

40.93 

38.88 

36.83 

32.74 

30.69 

28.65 

26.60 

24.55 

68 

8.2462 

41.23 

39.17 

37.11 

32.98 

30.92 

28.86 

26.80 

24.74 

69 

8.3066 

41.53 

39.46 

37.38 

33.23 

31.15 

29.07 

27.00 

24.92 

70 

8.3666 

41.83 

39.74 

37.65 

33.47 

31.37 

29.28 

27.19 

25.10 

71 

8.4261 

42.13 

40.02 

37.92 

33.70 

31.60 

29.49 

27  38 

25.28 

72 

8  4853 

42.43 

40.30 

38.18 

33.94 

31.82 

29.70 

27.58 

25.45 

73 

8.5440 

42.72 

40.58 

38.45 

34.18 

32.04 

29.90 

27.77 

25.63 

74 

8.6023 

43.01 

40.86 

38.71 

34.41 

32.26 

30  11 

27.96 

25.81 

75 

8.6603 

43.30 

41.14 

38.97 

34.64 

32.48 

30.31 

28.15 

25.98 

76 

8.7178 

43.59 

41.41 

39.23 

34.87 

32.69 

30.51 

28.33 

26.15 

77 

8.7750 

43.88 

41.68 

39.49 

35.10 

32.91 

30.71 

28.52 

26.32 

78 

8.8318 

44.16 

41.95 

39.74 

35.33 

33.12 

30.91 

28.70 

26.49 

79 

8.8882 

44.44 

42.22 

40.00 

35.55 

33.33 

31.11 

28.89 

26.66 

80 

8.9443 

44.72 

42.49 

40.25 

35.78 

33.54 

31.30 

29.07 

26.83 

81 

9.0000 

45.00 

42.75 

40.50 

36.00 

33.75 

31.50 

29.25 

27.00 

82 

9.0554 

45.28 

43.01 

40.75 

36.22 

33.96 

31.69 

29.43 

27.16 

83 

9.1104 

45.55 

43.27 

41.00 

36.44 

34.16 

31.89 

29.61 

27.33 

84 

9.1652 

45.83 

43.53 

41.24 

36.66 

34.37 

32  08 

29.79 

27.49 

85 

9.2195 

46.10 

43.79 

41.49 

36.88 

34.57 

32.27 

29.96 

27.66 

86 

9.2736 

46.37 

44.05 

41.73 

37.09 

34.78 

32.46 

30.14 

27.82 

87 

9.3274 

46.64 

44.31 

41.97 

37.31 

34.98 

32.65 

30.31 

27.98 

88 

9.3808 

46.90 

44.56 

42.21 

37.52 

35.18 

32.83 

30.49 

28.14 

89 

9.4340 

47.17 

44.81 

42.45 

37.74 

35.38 

33.02 

30.66 

28.30 

90 

9.4868 

47.43 

45.06 

42.69 

37.95 

35.58 

33.20 

30.83 

28.46 

91 

9.5394 

47.70 

45.31 

42.93 

38.16 

35.77 

33.39 

31.00 

28.62 

92 

9.5917 

47.96 

45.56 

43.16 

38.37 

35.97 

33.57 

81.17 

28.77 

93 

9.6437 

48.22 

45.81 

43.40 

38.57 

36.16 

33.75 

31.34 

28.93 

94 

9.6954 

48.48 

46.05 

43.63 

38.78 

36.36 

33.93 

31.51 

29.09 

95 

9.7468 

48.73 

46.30 

43.86 

38.99 

36.55 

34.11 

31.68 

29.24 

96 

9.7980 

48.99 

46.54 

44.09 

39.19 

36.74 

34.29 

31.84 

29.39 

97 

9.8489 

49.24 

46.78 

44.32 

39.40 

36.93 

34.47 

32.01 

29.55 

98 

9.8995 

49.50 

47.02 

44.55 

39.60 

37.12 

34.65 

32.17 

29.70 

99 

9.9499 

49.75 

47.26 

44.77 

39.80 

37.31 

34.82 

82.34 

29.85 

100 

10.0000 

50.00 

47.50 

45.00 

40.00 

37.50 

35.00 

32.50 

30.00 

.53 


Table  Showing  Ratio  Between  Whirl  to  Cylinder  and 
Twist  Constants 

Rule:   To  find  Twist  Geak,  divide  "Constant"  by  required  turns  per  inch  of  twist. 
TABLE  FOR  TAPE  DRIVE 


DiAM.  OF 

DiAM. 

Front 

DiAM.  OF 

Ratio 

Front  R. 

Cyl. 

Jack 

Twist 

Cyl. 

Roll 

Whirl 

Gear 

Gear 

Gear 

Constant 

25  T 

125 

1300 

32 

128 

1040 

8" 

1" 

W 

8.00 

10-2  T 

40 
54 
70 
25 
32 

120 
108 
90 
125 
128 

780 
520 
334 
1243 
994 

8" 

1" 

I" 

7.65 

102  T 

40 
54 
70 
25 
32 

120 
108 
90 
125 
128 

746 
497 
320 
1177 
942 

8" 

1" 

ItV 

7.25 

102  T 

40 
54 
70 
25 
32 

120 

108 

90 

125 

128 

707 
471 
303 
1121 
897 

8" 

1" 

IM" 

6.90 

102  T 

40 
54 
70 
.25 
32 

120 
108 
90 
125 
128 

672 
448 
288 
1056 
845 

8" 

1" 

iiV 

6.50 

102  T 

40 
54 
70 
25 
32 

120 

108 

90 

125 

128 

633 
422 
272 
999 
799 

8" 

1" 

IM" 

6.15 

102  T 

40 
54 
70 
25 
32 

120 

108 

90 

125 

128 

599 
400 
257 
952 
761 

8" 

1" 

ItV 

5.86 

102  T 

40 
54 
70 
25 
32 

120 
108 
90 
125 

128 

571 

381 

245 

1452 

1162 

10" 

1" 

liV 

8.94 

102  T 

40 
54 
70 
25 
32 

120 
108 
90 
125 
128 

871 

581 

373 

1372 

1098 

10" 

1" 

IJ^" 

8.45 

102  T 

40 
54 
70 
25 
32 

120 

108 

90 

125 

128 

823 

549 

353 

1299 

1039 

10" 

1" 

iiV 

8.00 

102  T 

40 
54 
70 
25 
32 

120 
108 
90 
125 

128 

780 
520 
334 
1234 
988 

10" 

1" 

IM" 

7.60 

102  T 

40 
54 
70 
25 

120 

108 

90 

125 

741 

494 

317 

1176 

102  T 

32 

128 

941 

10" 

1" 

1^" 

7.'^4 

40 

120 

706 

54 

108 

470 

70 

90 

302 

5i 


Table  Showing  Ratio  Between  Whirl  to  Cylinder  and 
Twist  Constants 

Rule:  To  find  Twist  Gear,  divide  "  Constant"  by  required  turns  per  inch  of  twist. 
TABLE   FOR  BAND   DRIVE 


DiAM. 

DiAM.  OF 

Front 

DiAM.  OF 

Ratio 

Front  R. 

Cyl. 

Jack 

Twist 

Ctl. 

Roll 

Whirl 

Gear 

Gear 

Gear 

Constant 

20  T 
24 

100  T 
96 

1340 
1072 

7" 

1" 

%" 

8.25 

102  T 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

804 

536 

336 

1259 

1007 

7" 

1" 

if" 

7.75 

102 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

755 
504 
315 
1178 
942 

7" 

1" 

Vs" 

7.25 

102 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

707 
471 
294 
1072 
858 

7" 

1" 

w 

6.60 

102 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

643 
429 
268 
1016 
812 

7" 

1" 

1" 

6.25 

102 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

609 
406 
254 
950 
760 

7" 

1" 

IxV 

5.85 

102 

30 
40 
52 

r  20 

24 

90 
80 
65 
100 
96 

570 
380 
238 
880 
704 

7" 

1" 

IM" 

5.42 

102 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

528 
352 
220 
846 
677 

7" 

1" 

IrV 

5.21 

102 

30 
40 
52 
20 
24 

90 
80 
65 
100 
96 

508 
338 
212 
812 
650 

7" 

1" 

IW 

5.00 

102 

30 
40 
52 
20 

24 

90 
80 
65 
100 
96 

487 
325 

1     203 

780 

j     624 

7" 

1" 

ItV 

4.80 

102 

30 
40 

90 
80 

468 
312 

1 

[  52 

65 

195 

TWIST  CONSTANT  TABLE  — Continued 
BAND  DRIVE 


DlAM.  OF 

CrL. 

DiAM. 

Front 
Roll 

DiAM.  OF 

Whirl 

Ratio 

Front  R. 
Gear 

Cyl. 
Gear 

Jack 
Gear 

Twist 
Constant 

f  20 

100 

1527 

8" 

1  24 

96 

1221 

1" 

h" 

9.40 

102 

{  30 

90 

916 

40 

80 

611 

52 

65 

382 

20 

100 

1421 

8" 

1" 

\r 

8.7.5 

102 

24 
30 
40 
52 

f  20 

96 
90 
80 
65 
100 

1137 
853 
568 
355 

1340 

8" 

1" 

H" 

8.25 

102 

24 
\     30 
40 
52 
20 

96 
90 
80 
65 
100 

1072 
804 
536 
335 

1243 

8" 

24 

96 

994 

1" 

ir 

7.65 

102 

30 

90 

746 

40 

80 

497 

52 

65 

311 

20 

100 

1145 

8" 

24 

96 

916 

1" 

I" 

7.05 

102 

30 

90 

687 

40 

80 

458 

52 

65 

286 

f  20 

100 

1104 

8" 

24 

96 

884 

1" 

iiV 

6.80 

102 

30 

90 

663 

40 

80 

442 

52 

65 

276 

f  20 

100 

1007 

8" 

24 

96 

806 

1" 

1^1" 

6.20 

102 

■   30 

90 

604 

40 

80 

403 

52 

65 

252 

20 

100 

966 

8" 

24 

96 

773 

1" 

iiV 

5.95 

102 

30 

90 

580 

40 

80 

387 

52 

65 

242 

20 
24 

100 

926 

8" 

96 

741 

1" 

1^4" 

5.70 

102 

30 

90 

555 

40 

80 

370 

52 

65 

231 

20 

100 

887 

24 

96 

709 

8 

1" 

iiV 

5.46 

102 

30 
40 
52 

90 
80 
65 

532 
355 
222 

5Q 


SPECIAL 


TWIST 

(1/" 


TABLE   FOR   CHINESE    COTTON 
Diameter  Front  Roll) 
Rule:  To  find  Twist  Gear,  divide  Constant  hy  required  number  of  turns  per  inch. 

TAPE   DRIVE 


DiAM.  OF 

DiAM. 

DiAM.  OF 

Front  R. 

Cyl. 

Jack 

Twist 

Cyl. 

Front 
Roll 

Whirl 

Ratio 

Gear 

Gear 

Gear 

Constant 

40 

120 

1128 

54 

108 

752 

10" 

%" 

\l" 

10.14 

102 T   !  ' 

70 
40 

96 

90 

120 

669 

484 

1057 

10" 

%" 

1" 

9.50 

102  T 

54 

^^ 
70 

r  40 

108 
96 
90 

120 

705 
626 
453 
995 

10" 

Vs" 

1.V' 

8.94 

102  T 

54 
54 

I  70 

108 
96 

663 
590 

90 

426 

r  40 

120 

940 

10" 

Vs" 

\%" 

8.45 

102  T 

54 
54 

[  70 

r  40 

108 
96 
90 

120 

627 
557 
403 
890 

10" 

%" 

ItV 

8.00 

102  T 

54 
54 

108 
96 

593 

528 

70 

90 

382 

BAND 

DRIVE 

f  20 

100 

1419 

24 

96 

1135 

8" 

Vi" 

18" 

7.65 

102  T 

30 

40 

I  52 

\     20 

24 

90 
80 
65 
100 
96 

851 

567 

355 

1307 

1046 

8" 

%" 

1" 

7.05 

102  T 

30 

40 

t  52 

f  20 

24 

90 
80 
65 
100 
96 

784 

523 

327 

1261 

1009 

8" 

i-iV 

6.80 

102  T 

30 
40 
52 

f  20 
24 

90 
80 
65 
100 
96 

757 
504 
314 
1150 
920 

8" 

Vs" 

IH" 

6.20 

102  T 

30 
40 

[  52 

r  20 

24 

90 
80 
65 
100 
96 

690 
460 
287 
1103 
883 

8" 

\~M' 

5.95 

102  T 

30 
40 
52 

f  20 
24 

90 
80 
65 
100 
96 

662 
441 
276 
1057 
846 

8" 

K" 

iw 

5.70 

102  T 

30 
40 

90 

634 

80 

423 

I  52 

65 

264 

M 

> 

Pi 

Q 

If) 

W 

H 

b/) 

(75 

a 

Q 

^ 

W 

O 

W 

Q 

Oh 

1^ 

ro 

0) 

Cti 

^ 

W 

J5 

Q 

& 

^ 

h-J 

>H 

u 

►J     -^ 

—no 

CO  >-'^  00  1-1  oo 
GO  <^  CD  i-H  to 

CO  i>  j>  X  CO 

CO  Ci  i-<  '^  l- 
Ci  CO  X  0<  CO 

X  0;  c:  0  0 

Ci  0?  to  i:- 

O   rH   (3^   (5J   CO 
»-0  Ci  CO  J>  ^ 
CO  CO  t-  J>  X 

'*  -f*  to  CO  CO 

'O  Ci  CO  t-  1-1 

X  X  c:  Ci  0 

0  0  1-1  1-1  o^ 

^2 

CO  -f<  13.?  ,-(  CI 

^  »o  Oi  CO  :o 
CO  CO  :o  i>  t- 

X  CO  to  CO  0^ 

iilli 

r-(  1—1 

^2 
-  <: 

*-  2 

to  CO  CO  CO  i> 

T-H  1>  CO  0  CO 
CO  Ci  00  t-  0 
i>  i>  X  X  Oi 

1^  X  -rfi  ^  J> 
-ft   I-   rH    to    X 

0  0:  0  0  0 

^    l—H    ,— 1 

CO  Ci  CO  Oi 

©<  to  oj  CO 

-^^  CO  ^  »o  0 

to  X  0>  to  C5 
'O  to  CO  CO  CO 

-P  Ci  CO  X  0? 
G^  »0  C5  <5<  CO 
i-  i>  1>  X  X 

i>  1-1  CO  0  -P 

Ci  CO  0  0  CO 
X  C5  Ci  0  0 

0  ^  ^  ,-  0* 

1f< 
(3? 

J  o 

to  to  10  CO  CO 

CO  2  g  '^  J^ 

0  t^  i5  t2  So 

X  X  01  Oi  Ci 

0   0   0^   rH 

CO  Oi  »> 

i>  0  1^ 

5  S 
-  < 

0  1-1  CO  -P  t,-> 
0  CO  0  CJ  0^ 
to  to  to  to  CO 

^  X  -^  to  X 
CO  CO  i>  i>  t- 

CO  -f  »0  CO  X 

^  -ft  l^  0  CO 

X)  X  ■:c  ^.  a 

iiiii 

§§§ 

0  0 

lllll 

'3>  to  t-  0  o> 

»0   'O  to  CO    w 

'o  I-  0  o>  to 

-0  CO  l^  I-  t- 

to  0  Jo  c  ^ 
I-  0  o»  >o  t- 

t-  X  X  X  X 

00000 

0  to  0  to  0 
0  O^  to  t-  0 

05  0  OJ  Oi  0 

w 

> 

pt^ 

Q 

P4 

CO 

PL, 

<1 

Ji 

H 

^ 

i/T 

to 

Q 

t* 

w 

b 

w 

p^ 

o 

CO 

(X4 

0) 

rt 

^ 

^ 

^ 

^2 

55 

(5^  i>  ©*  :c  — 

CO  o  -f*  o;  CO 

X  1^  t- 

»o  00  ©«  lo  c: 

o^  CO  c:  -5^  CO 

O  GO  CO 

6     Tf< 

»0  lO  CO  o  -o 

j>  t>  t-  X  X 

X  a>  c: 

-E^. 

^ 

i-c«> 

^2 

CO  C5  0^  »o  X 

^  -f-  i>  Ci  s< 

CO  X  1-1 

©<  »0  Oi  <3^  '-'i 

55  O*  »0  X  1^ 

»o  X  o* 

5    o 

»o  »o  >o  CO  ;o 

CO  i>  t-  t:-  X 

X  X  05 

5i\^ 

^o' 

«2 

«   H 

o  1-1  00  ^  »c 

CO  X  Oi  o  T-i 

GO  ^  »0  CO  X 

Oi  o  ^  00  -* 

»0  CO  X  Oi  o 

^^ 

O  GO  CO  Cl  O? 

»C  X  --H  CO  X 

.-H  •rJH  t-  O  GO 

CO  O  CO  CO  Ci 

O*    CO   X  r-H   CO 

»0  <0  »0  lO   CO 

CO  CO  t-  i>  ir- 

X  X  X  Ci  OS 

c:  o  cr  o  o 

r-i   ^  r-l  ©<  (5* 

r-O 

r-H  I— 1   I— 1   T— 1 

r^X, 

^2 

"    H 

S   < 

00  GO  CO  IS?  '3* 

Oi  Ci  X  X  X 

l-  J>  CO  CO  CO 

CO  iO  •*  •Tf'  CO 

^S 

t-  O  GO  CO  Ci 

©<   CO   X   i^   ^ 

CO  C5i  ©?  >0  X 

CO  Oi  ©*  CO  X 

'^f  »0  'O  t-O  »o 

CO  CO  CO  t>  t- 

t-  1>  X  X  X 

Oi  Ol  Ol  o  o 

O  O  rH  rH  ,-1 

\00-* 

I— 1  1—1 

I— 1  I— 1  1— 1  I— 1  I— 1 

^=° 

si 

s  «« 

t-  »o  GO  T-H  c: 

1>  CO  CO  i-H  Ci 

t-  CO  GO  T-H  CJi 

i>  CO  GO  ^  Oi 

l-  CO  GO  1-1  Ci 

^tf 

■*  i>  o  CO  »o 

X  >-H  ^  i>  05 

(^  lO  X  --H  GO 

CO  Oi  ^  »o  i> 

O  CO  CO  Ci  1-1 

'*  ■*  '-O  «-o  »o 

CO  CO  CO  CO  CO 

i>  t-  t-  X  X 

X  X  Oi  Oi  Oi 

o  o  o  o  ^ 

'^s-. 

JhOO 

<^   a 

r^  hJ 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

.  Q 

o  »-o  o  >o  o 

»o  o  »o  o  »o 

«0  O  CO  o  >o 

Ph  z 

O  0^  »o  i>  o 

©*  »o  J>  o  o> 

iO  I-  O  O^  CO 

i>  O  -5^  'O  i- 

O  O^  CO  J>  O 

J  E 

^     Tf«     ^     ^     ».0 

tiO  »0  O  CO  CO 

CO  CO  t-  l>  s> 

i>  X  X  X  X 

Oi  Oi  Oi  Oi  o 

Pirn 

. 

.59 


w 

^ 

rt 

Q 

Q 

r, 

a 

r| 

S 

^ 

bX) 

(/) 

CS 

Q 

^ 

P4 

o 

M 

o 

4^ 

PL< 

C/J 

a> 

P<{ 

^ 

Pc^ 

4:3 

Q 

S^ 

1^ 

>^ 

o 

ii 

si 

CO  W5  00  0  ©< 
C<5  00  GO  Oi  ■* 

1094 
1146 
1198 
1250 

S5 

00000 

0  »o  0  »-o  0 

00  GC  OS  O)  0 

0   r-H   rH   (5<   G< 

%   ,-1 

00  0  TjH  o<  0 

«0   1-H    CO   1-H    0 

J>  CO  GO  OS  Oi 

X  CO  ^  o<  0 

i 

si 

CO  X  GO  t-  ©< 
i>  i>  X  X  0 

cr.  0  0  ^  ^ 

II 

Eg 

0  i>  1>  X  X 

J>  0  GO  CO  X 
C5  -*  X  '^  CO 

X  0  c:  0  0 

1-H  >*  J>  05 

T-l    I— 1    1— 1    I-H 

^2 

■^  X  ©*  0  0 
CO  «  i>  t-  X 

00000 

5||i| 

5 

©* 

J  0 

2    H 

S=8. 

CO  -f-  -^^  0  X 

0  -f  X  -5^  »0 

CO  CO  CO  l^  i> 

»0  GO  ^  05  i> 

t^  X  X  0  Ci 

3i  0  0  0  ^ 

■*  0^  0 

i>  ^  uo 

T-H    0^    G* 

►J   0 

0*  0  -^  «o  0 
»o  X  ^  t-O  0 

»0  »0  CO  CO  CO 

^  Oi  00  X  <3* 
©*  »0  0  ®*  CO 
i>  }>  J>  X  X 

t-  ^  CO  0  -f- 
0  GO  iS  O'  GO 

X  Ci  0  0  0 

0;  GO  X  ^  t- 

I-H 

si 

CO  X  T-H  GO  »f5 
1-t  ^  X  .-1  -* 
W5  »0  »0  0  CO 

J>  0  IS?  '^  CO 

1>    --H    -f<    i>    0 

CO  i>  i>  i>  X 

X  X  0  0:  0 

0    C   0    0   r^ 

5S§ 

I-H    ,-H    0^ 

J  2 

W5  »0  to  CO  CO 
T?  10  »0  to  CO 

0  CO  CO  J>  i> 

X  X  X  0  Oi 
X  ^  "*  i>  0 
t-  X  X  X  0 

00000 

rH    ^    ©^    (>»    0< 

05  ®*  10  X  .-H 
0    r^    rH   ,-H    (3< 

00000 
0  0^  »o  t^  0 

^  -*  1^  -*  10 

00000 

»0  »0  »0  CO  CO 

10  t^  0  ©<  >-o 

CO  CO  t-  1>  t^ 

00000 

iO  0  »o  0  »o 

J>  0  <3*  'O  I- 

1>  X  X  X  X 

00000 
0  »o  0  »o  0 
0  ©<  »o  I-  0 

00000 

T-H 

CO  CO  'i*  o  » 
GO  t^  O*  J>  1-1 
}>  l>  X  00  Oi 

O*  l^  CO  05  <o 

O  CO 

I-  I-  i>  X  X 

^  ^  o  o  o 

^  ^  o* 

.-1  »C 

<3^  ^  CC  X  O 
J>  1-1  »(0  Oi  ^ 
O  t-  t-  J>  X 

<3^  -^  CO  X  O 

X  <3^  CO  o  »o 

X  05  Oi  O  O 

I— 1  1—1 

'^  -P  CO  X 
Oi    CO    t-    rH 

O  —  1-^  o» 

—  CO 

t-O  »0  CO  o  o 

-P  X  -5^  O  O 

CO  w  i>  t-  X 

mM 

X  X  Oi  05  o 

i 

it 

lo  CO  o  CO  i> 

O*  OS  CO  O^  05 
t^  X  X  X  Ci 

ii|i2 

ggll 

►J    2 

it 

i>  CO  X  -f<  05 

iO  O  CO  CO  i> 

t-  i>  X  X  X 

O*  i>  CO  X  tP 
©<  »0  C5  »*  CO 

Oi  05  Oi  o  o 

O    r^    ^    0<    ©^ 

S   H 

CO    CO    X    rH    Tf< 

0<  «0  X  (3^  »0 

»0  CO  CO  CO  CO 

CO  C5  15^  ^  1> 

X  ^  »0  X  1-1 

CO  i>  i>  i>  X 

O  <5<  »0  X  O 
CO  X  ^  'f*  X 
X  X  Oi  Oi  Oi 

CO    CO    X    r^    '^ 

^  ^  t-  ^  ^ 

O  O  O  1-1  1-1 

CO  Oi  IS* 

t-  O  -f- 

1-1 15<  <5< 

J  o 

»o  >o  lo  CO  CO 

X  r-l  ^   i>  O 

■^  to  »o  »o  CO 

CO  J>  1>  i>  X 

CO  CO  oi  i5<  CO 

CO  CO  CO  i>  i> 

X  X  X  Oi  Oi 

00  i-H  ^  t-  o 

i>  X  X  X  Oi 

Oi  o  o  o  ^ 
CO  t-  o  CO  CO 
Oi  Oi  o  o  o 

1-1  ^  i5<  O*  <V 

Oi    ©^    C^    X    r-H 
O    r^    1-H    ^    <^ 

J  o 

1>   CO   -*   CO  rH 
to  X  rH  Tft  i> 
"*  -*  lO  »o  lO 

O  Oi  t^  o  ■* 

O   '^   CO   X   r-l 

CO  CO  CO  CO  l^ 

CO  1-1  O  Oi  i> 
'^  J>  O  0<  "O 
t-  I-  X  X  X 

CO   '#   CO  r^   o 

X  S  o  oi  o 
1—1 

Oi  i>  CO  ^  CO 

J  o 

CO  O*  05  lO  s^ 

05  »o  ©*  X  >o 

^;?  s  s  §  5 

1-1  X  >0  1-1  X 

Oi   rH   'Tf.   t^   Oi 
CO  i>  i>  i>  i> 

'^   w^   CC  -^   r-> 

©<  »0  1^  O  CO 
X  X  X  Oi  Oi 

t^   ^  pH   l>   >* 

»0  X  1-1  CO  CO 
OiOiOO  o 

PL,   Z 

o  o  o  o  o 
O  lO  o  »o  o 
O  i5<  lO  l>  o 

'^  '^  -f<  -^  lO 

o»  »o  i>  o  o< 

'O  CO  CO  CO  CO 

CO  CO  t-  t-  l> 

CO  o  «o  o  »o 
i^  O  <><  'O  l- 

i>  X  X  X  X 

o  o  o  o  o 
o  »o  o  <o  o 

O  »^  'O  l^  o 

Oi  Oi  Oi  Oi  o 

61 


Rules,  Tables,  etc. 


TABLE   OF  LENGTH 

11/2  yards  (yd.)  =       1  thread    =  or  circumference  of  yarn  reel. 
120      yards  =     80  threads  =  1  skein,  or  lea. 

840      yards  —  560  threads  =  7  skeins,  or  leas  =  1  hank. 

30,240      inches  =  560  threads  =  7  skeins,  or  leas  =  1  hank. 


TABLE   OF   WEIGHT 

437.50  grains  (gr.)  —     1  ounce  (oz.) 
7,000.00  grains  =  16  ounces  =  1  pound  (lb.) 

1,000  4-  Weight  in  Grains  of  120  Yards  of  Yarn  =  No.  of  Yarn. 


100   PER   CENT   PRODUCTION    CONSTANTS 

Per  Spindle  per  Day  of  10  Hours  (600  Minutes) 
Rule:  R.P.M.  of  Front  Roll  X  Constant  =  Hanks  in  10  Hours. 

R.P.M.  of  Front  Roll  X  Constant       ^        ,    •     ,^  „ 

r^ \ -r^r^ =  rouuds  in  10  Hours. 

JN  umber  oi  larn 

.062  Constant  for  1"  Roll  =  3.1416  Circumference. 

The  following  allowances  to  be  deducted  from  100  per  cent  production 
as  given  by  the  above  rule: 


Warp 

Number  of 

Filling 

%  Allowance 

Yarn 

%  Allowance 

12 

3's  to      5's 

20 

11 

5's  to    lO's 

18 

10 

lO's  to    20's 

13 

9 

20's  to    30's 

10 

7 

30's  to    40's 

8 

5 

40'sto    50's 

7 

5 

50's  to    go's 

5 

3 

60's  to    SO's 

3 

2 

80's  to  lOO's 

2 

Example:  To  find  how  many  hanks  of  number  30  warp  yarn  per  spindle 
l)er  dav  of  10  hours  will  he  produced  bv  a  frame  with  a  1"  front  roll  running  at 
117  R>.M. 

117  X  .062  =  7.25  hanks.     Deduct  8%  from  7.25,  leaving  6.67  hanks. 
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Rules,  Tables,  Etc.  —  Continued 
Speed  of  Front  Roll: 

lievolutions  of  Spindles  -=-  (Twist  per  Inch  X  Circumference  of  Front 
Roll)  =  Revolutions  of  Front  Roll. 

Speed  of  Spindles : 

Revolutions  of  Front  Roll  X  Circumference  of  Front  Roll  X  Twist  per 
Inch  =  Revolutions  of  Spindles. 

To  Find  the  Draft: 

Numbers  of  Yarn  H-  Hank  Roving  —  Draft. 

To  Find  Hank  Roving : 

Numbers  of  Yarn  4-  Draft  =  Hank  Roving. 

To  Find  Numbers  of  Yarn : 

Length    of    "^arn    in    Yards  X  8.33  -=-  >Veight    in    Grains  =  Number    of 
Yarn. 

To  Find  What  Per  Cent  Yarn  Contracts  in  Twisting: 

Divide  the  number  of  yarn  by  the  product  of  the  actual  draft  and  hank 
roving  and  subtract  the  quotient  from  1.00. 

Example:  No.   30  yarn  made  from  6.00  hank  roving  doubled  with  an 
actual  draft  of  10.30. 

10.30  X  (6.00  H-  2)  =  30.90 

30  -^  30.90  =  .97 

1.00  -  .97  =  .03,  or  3% 

Note:  Actual  draft  equals  draft  constant  divided  by  the  number  of  teeth  in  the  draft 
gear  that  is  actually  used  on  frame. 

WHEN  CHANGING  FROM  ONE  NUMBER 
OF  YARN  TO  ANOTHER 

DRAFT 
For  Changing  Draft: 

Present  Draft  Gear  X  Present  Draft       „        .      ,  t-.     c.  z^-. 

■ 7T -. — r-R — ;; =  Requn-ed  Draft  Gear. 

Re(iun"ed  Draft 

For  Changing  Weight : 

Present  Draft  Gear  X  Required  Weight       „        .      ,  ^^     e.  r^ 

TT ...  .  , —  =  Required  Draft  Gear. 

Present  u  eight 

For  Changing  Yarn : 

Present  Draft  Gear  X  Present  Number  of  Y'arn       _,        ,      ,  ^^     ,.    .^ 

:p; -. — r-TT i ^-^r; =^  Required  Draft  Gear. 

Required  Number  oi  Yarn 
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Rules,  Tables,  Etc.  —  Continued 

TWIST 
For  Changing  Twist : 

Present  Twist  Gear  X  Present  Twist       „        .     ,  rr^    •      ^ 

=r -. — ,  „    .  . =  Reqiured  Twist  Gear. 

Kequired  iwist 

For  Changing  Number  of  Yarn: 

Present  Twist  Gear  X  Sq.  Root  of  Present  Number  of  Yarn  _    Required 
Sq.  Root  of  Required  No.  of  Yarn  Twist  Gear. 

LAY 

For  Changing  Number  of  Yarn : 

Present  Lay  Gear  X  Sq.  Root  of  Present  No.  of  Yarn  _  Required  Lay 
Sq.  Root  of  Required  No.  of  Yarn  Gear. 

TO    DETERMINE   LENGTH   OF   TIME   BOBBIN 
WILL  LAST  IN  CREEL 

„   ,  840  Yards  X  Hank  Roving       _,      ,    •     ,  ^ 

Mule:  — =   lards  ni  1  Ounce. 

lb 

Yards  in  1  Ounce  X  Ounces  on  Full  Bobbin  =  Yards  on  Bobbin. 

Yards  per  Rev.  of  Front  Roll  X  Rev.  of  Front  Roll  per  Min.  X  60  Min. 

=  Yards  Delivered  by  Front  Roll  per  Hour. 

Total  Yards  on  Creel  Bobbin  X  Draft     _  Number  of  Hours  Creel 

Yards  Delivered  by  Front  Roll  per  Hour  Bobbin  will  Last. 

1"  Diam.  Front  Roll  Delivers  .0873  Yards  per  Revolution. 

%"  Diam.  Front  Roll  Delivers  .0243  Yards  per  Revolution. 

SPINNING   TAPE 

Use  Ys"  tape  for  Regular  McMullan,  ^g"  for  Medium  and  Heavy  Mc- 
Mullan. 

To  find  quantity  required,  multiply  the  number  of  spindles  by  2%, 
which  gives  the  amount  in  feet. 

There  are  about  45  yards  to  the  pound  of  5^";  and  48  yards  to  the  pound 
of  ^"  tape. 

Sewing  Thread : 

A  ^2()0-yard  spool  of  3-cord  No.  40  linen  thread  is  sufficient  for  102  to  108 
splicings. 
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Belting  Data 


"Whenever  possible,  use  large  diameter  pulleys. 

Keep  belt  speed  below  4000  feet  per  minute  if  possible. 

Give  slight  sag  to  belt.  Give  sag  of  13^2"  to  234"  for  narrow  belts,  with 
pulleys  about  15  ft.  on  centers,  and  3}yi"  to  5"  for  main  belts,  with  pulleys 
between  25  and  30  ft.  on  centers,  according  to  width  of  belt. 

To  Find  Belt  Speed  in  Feet  Per  Minute : 

Multiply  the  diameter  of  the  pulley  in  inches  by  3.1416  and  again  by 
the  number  of  revolutions  per  minute  of  the  pulley  and  divide  by  12  to  get 
the  result  in  feet  per  minute. 

To  Find  the  Horse  Power  Belting  Will  Safely  Transmit 
When  the  Drive  is  Open  (Without  Idlers)  and  the  Pulley 
Diameters  are  Nearly  Equal : 

IVIultiply  the  belt  speed  in  feet  per  minute  by  the  width  of  the  belt  in 
inches  and  multiply  that  product  by  55  for  single,  88  for  double,  or  110  for 
3-ply  belt.  Divide  this  product  by  33,000.  The  quotient  will  be  the  amount 
of  horse  power  that  belt  will  safely  transmit. 

To  Find  Width  of  Belting: 

Multiply  the  given  horse  power  by  33,000  and  divide  this  product  by  the 
result  obtained  hy  multiplying  the  belt  speed  in  feet  per  minute  by  55  for 
single,  88  for  double,  or  110  for  3-ply.  The  quotient  will  be  the  width  of 
belting  required. 

The  above  is  with  an  arc  of  contact  of  180  degrees. 

To  Find  the  Horse  Power  When  the  Arc  of  Contact  is 
Smaller  than  180  Degrees: 

Multiply  the  arc  of  contact  (determined  in  accordance  with  the  rule 
given  below)  by  55,  and  divide  this  product  by  180.  This  is  for  single  belt- 
ing.    Multiply  by  1.6  for  double,  or  2  for  triple  belting. 

To  Find  the  Arc  of  Contact  on  the  Smaller  Pulley  When  the 
Drive  is  Open  and  Without  Idlers : 

Multiply  the  difference  between  the  diameters  of  the  pulleys  in  inches 
by  4.75,  dividing  the  product  by  the  distance  between  the  pulley  centers 
in  feet  and  subtracting  the  quotient  from  180. 
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Belting  Data — Continued 


Example:  Having  pulleys  3  feet,  6  inches  and  10  inches  diameter,  14 
feet  between  the  centers.  16  inches  subtracted  from  3  feet,  6  inches,  or 
42  inches,  equals  26  inches.  26  multiplied  by  4.75  equals  123.5.  123.5 
divided  by  14  equals  8.82.  8.82  subtracted  from  180  degrees  equals  171.18 
degrees. 

To  Find  the  Length  of  a  Belt  When  it  is  not  Convenient  to 
Use  a  Tape : 

When  both  pulleys  are  about  the  same  size,  add  the  diameters  of  the 
two  pulleys,  multiply  this  result  by  3.1416,  and  divide  by  2.  To  this  quo- 
tient add  twice  the  distance  betw^een  centers  of  the  shafts  and  this  will 
give  the  required  length. 

When  one  pulley  is  considerably  larger  than  the  other,  square  the  dis- 
tance between  the  centers  of  the  shafts,  add  to  this  the  square  of  the  differ- 
ence between  the  radii  of  the  two  pulleys;  extract  the  square  root  from  this 
sum  and  multiply  by  2,  thereby  obtaining  a  result  which  we  will  call  "A." 

Add  the  diameters  of  the  two  pulleys  and  multiply  this  sum  by  3.1416, 
add  to  one-half  of  this  product  the  result  "A,"  which  gives  the  length  of 
the  belt  required. 

For  Cross  Belts : 

Square  the  diameter  of  the  large  pulley  and  the  distance  between  centers, 
add,  and  extract  the  square  root. 

Square  the  diameter  of  the  small  pulley  and  the  distance  between  centers, 
add,  and  extract  the  square  root. 

To  the  sum  of  the  two  roots  add  one-half  of  the  circumference  of  the 
two  pulleys,  and  the  total  will  be  the  required  length. 

Single  Belts 

Should  be  put  on  with  the  grain,  or  hair  side,  next  to  the  pulley  so 
that  the  points  in  the  laps  will  run  against  the  pulleys,  as  the  laps  on  the 
outside  of  the  belt  are  more  lial)le  to  give  than  when  the  points  are  run 
against  the  atmospheric  pressure. 

Double  Belts 

Should  be  put  on  so  that  the  points  in  the  laps  will  run  with  the 
pulleys  as  both  sides  point  in  the  same  direction. 
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HUMIDITY 


Read,  of  Ther. 

Deg.  of 

Grs.  of  ^loist. 

Read,  of  Ther. 

Deg.  of 

Grs.  of  Moist. 

Dry  - 

-Wet 

Humidity 

inCu.Ft.ofAir 

Dry  —  Wet 

Humidity 

inCu.FtofAir 

60 

60 

100 

5.7 

64 

64 

100 

6.5 

59 

94 

5.4 

63 

95 

6.2 

58 

89 

5.1 

62 

90 

5.9 

57 

83 

4.7 

61 

84 

5.5 

56 

78 

4.4 

60 

79 

5.1 

55 

73 

4.2 

59 

74 

4.8 

5-t 

68 

3.9 

58 

70 

4.5 

53 

63 

3.6 

57 

65 

4.2 

52 

58 

3.3 

56 

60 

3.9 

51 

53 

3.0 

55 

56 

3.6 

50 

48 

2.7 

54 

51 

3.3 

49 

43 

2.4 

53 

47 

3.0 

61 

61 

100 

5.9 

65 

65 

100 

6.7 

60 

94 

5.5 

64 

95 

6.4 

59 

89 

5.2 

63 

90 

6.1 

58 

84 

4.9 

62 

85 

5.7 

57 

78 

4.6 

61 

80 

5.4 

56 

73 

4.3 

60 

75 

5.0 

55 

68 

4.0 

59 

70 

4.7 

54 

63 

3.7 

58 

66 

4.4 

53 

58 

3.4 

57 

61 

4.1 

52 

54 

3.2 

56 

56 

3.8 

51 

49 

2.9 

55 

52 

3.5 

50 

44 

2.6 

54 

48 

3.2 

62 

62 

100 

6.1 

QQ 

66 

100 

7.0 

61 

94 

5.7 

65 

95 

6.6 

60 

89 

5.4 

64 

90 

6.3 

59 

84 

5.1 

63 

85 

5.9 

58 

79 

4.81 

62 

80 

5.6 

57 

74 

4.5 

61 

75 

5.2 

56 

69 

4.2 

60 

71 

4.9 

55 

64 

3.9 

59 

66 

4.6 

54 

59 

3.6 

58 

61 

4.2 

53 

54 

3.3 

57 

57 

4.0 

52 

50 

3.0 

56 

53 

3.7 

51 

45 

2.7 

55 

48 

3.3 

63 

63 

100 

6.3 

67 

67 

100 

7.2 

62 

95 

6.0 

66 

95 

6.8 

61 

89 

5.6 

65 

90 

6.5 

60 

84 

5.3 

64 

85 

6.1 

59 

79 

5.0 

63 

80 

5.7 

58 

74 

4.7 

62 

75 

5.4 

57 

69 

4.3 

61 

71 

5.1 

56 

64 

4.0 

60 

66 

4.7 

55 

60 

3.8 

59 

62 

4.4 

54 

55 

3.4 

56 

58 

4.2 

53 

50 

3.1 

57 

53 

3.8 

52 

46 

2.9 

58 

49 

3.5 

UVMIDITY— Continued 


Read,  of  Ther. 

Deg.  of 

jfs.  of  Moist. 

Read,  of  Ther. 

Deg.  of 

Grs.  of  Moist. 

Dry  —  Wet 

Humidity 

nCu.Ft.of  Air 

Dry  —  Wet 

Humidity 

nCu.Ft.of  Air 

68 

68 

100 

7.4 

72 

72 

100 

8.5 

67 

95 

7.1 

71 

95 

8.0 

66 

90 

6.7 

70 

91 

7.7 

65 

85 

6.3 

69 

86 

7.3 

64 

80 

5.9 

68 

82 

6.9 

63 

76 

5.6 

67 

77 

6.5 

62 

71 

5.3 

66 

73 

6.2 

61 

67 

5.0 

65 

69 

5.8 

60 

62 

4.6 

64 

65 

5.5 

59 

58 

4.3 

63 

61 

5.1 

58 

54 

4.0 

62 

57 

4.8 

57 

50 

3.7 

61 

53 

4.5 

69 

69 

100 

7.7 

73 

73 

100 

8.7 

68 

95 

7.3 

72 

95 

8.3 

67 

90 

6.9 

71 

91 

7.9 

66 

85 

6.5 

70 

86 

7.5 

65 

81 

6.2 

69 

82 

7.2 

64 

76 

5.8 

68 

78 

6.8 

63 

72 

5.5 

67 

73 

6.4 

62 

67 

5.1 

66 

69 

6.0 

61 

63 

4.8 

65 

65 

5.7 

60 

59 

4.5 

64 

61 

5.3 

59 

55 

4.2 

63 

57 

5.0 

58 

51 

3.9 

62 

53 

4.6 

70 

70 

100 

7.9 

74 

74 

100 

9.0 

69 

95 

7.5 

73 

95 

8.6 

68 

90 

7.1 

72 

91 

8.2 

67 

86 

6.8 

71 

86 

7.8 

66 

81 

6.4 

70 

82 

7.4 

65 

77 

6.1 

69 

78 

7.0 

64 

72 

5.7 

68 

74 

6.7 

63 

68 

5.4 

67 

69 

6.2 

62 

64 

5.1 

66 

65 

5.9 

61 

59 

4.7 

65 

61 

5.5 

60 

55 

4.3 

64 

58 

5.2 

59 

51 

4.0 

63 

54 

4.9 

71 

71 

100 

8.2 

75 

75 

100 

9.3 

70 

95 

7.8 

74 

96 

8.9 

69 

90 

7.4 

73 

91 

8.5 

68 

86 

7.0 

72 

86 

8.0 

67 

81 

6.6 

71 

82 

7.6 

66 

77 

6.3 

70 

78 

7.3 

65 

72 

5.9 

69 

74 

6.9 

64 

68 

5.6 

68 

70 

6.5 

63 

64 

5.2 

67 

66 

6.1 

62 

60 

4.9 

66 

62 

5.8 

61 

56 

4.6 

65 

58 

5.4 

60 

52 

4.2 

64 

54 

5.0 

69 


HUMIDITY  —  Continued 


Read,  of  Ther. 

Deg.  of 

Grs.  of  Moist. 

Read,  of  Ther. 

Deg.  of 

Grs.  of  Moist. 

Dry  —  Wet 

Humidity 

inCu.Ft.of  Air 

Dry  —  Wet 

Humidity 

inCu.Ft.ofAir 

76 

76 

100 

9.6 

80 

80 

100 

10.9 

75 

96 

9.2 

79 

96 

10.4 

74 

91 

8.7 

78 

91 

9.9 

73 

87 

8.4 

77 

87 

9.5 

72 

82 

7.9 

76 

83 

9.0 

71 

78 

7.5 

75 

79 

8.6 

70 

74 

7.1 

74 

75 

8.2 

69 

70 

6.7 

73 

72 

7.8 

68 

66 

6.3 

72 

68 

7.4 

67 

62 

5.9 

71 

64 

7.0 

66 

59 

5.7 

70 

61 

6.6 

65 

55 

5.3 

69 

57 

6.2 

77 

77 

100 

9.9 

81 

81 

100 

11.2 

76 

96 

9.5 

80 

96 

10.8 

75 

91 

9.0 

79 

92 

10.3 

74 

87 

8.6 

78 

88 

9.9 

73 

83 

8.2 

77 

84 

9.4 

72 

79 

7.8 

76 

80 

9.0 

71 

74 

7.3 

75 

76 

8.5 

70 

71 

7.0 

74 

72 

8.1 

69 

67 

6.6 

73 

69 

7.7 

68 

63 

6.2 

72 

65 

7.3 

67 

59 

5.8 

71 

61 

6.8 

66 

56 

5.5 

70 

58 

6.5 

78 

78 

100 

10.2 

82 

82 

100 

11.6 

77 

96 

9.8 

81 

96 

11.1 

76 

91 

9.3 

80 

92 

10.7 

75 

87 

8.9 

79 

88 

10.2 

74 

83 

8.5 

78 

84 

9.7 

73 

79 

8.1 

77 

80 

9.3 

72 

75 

7.7 

76 

76 

8.8 

71 

71 

7.3 

75 

72 

8.3 

70 

67 

6.8 

74 

69 

8.0 

69 

63 

6.4 

73 

65 

7.5 

68 

60 

6.1 

72 

61 

7.1 

67 

56 

5.7 

71 

58 

6.7 

79 

79 

100 

10.6 

83 

83 

100 

11.9 

78 

96 

10.1 

82 

96 

11.5 

77 

91 

9.0 

81 

92 

11.0 

76 

87 

9.2 

80 

88 

10.5 

75 

83 

8.8 

79 

84 

10.0 

74 

79 

8.3 

78 

80 

9.5 

73 

75 

7.9 

77 

76 

9.1 

72 

71 

7.5 

76 

73 

8.7 

71 

68 

7.2 

75 

69 

8.2 

70 

64 

6.7 

74 

66 

7.9 

69 

60 

6.3 

73 

62 

7.4 

68 

57 

6.0 

72 

59 

7.0 

70 


HUMIDITY  —  Continued 


Read,  of  Ther. 

Deg.  of 

jlrs.  of  IMoist. 

Read,  of  Ther. 

Deg.  of 

Itts.  of  ]\Ioist. 

Dry  —  Wet 

Humidity 

nCu.Ft.ofAir 

Dry  —  Wet 

Humidity 

nCu.Ft.ofAir 

84 

84 

100 

12.3 

88 

88 

100 

13.9 

83 

96 

11.8 

87 

96 

13.3 

82 

92 

11.3 

86 

92 

12.8 

81 

88 

10.8 

85 

88 

12.2 

80 

84 

10.3 

84 

85 

11.8 

79 

80 

9.8 

83 

81 

11.2 

78 

76 

9.3 

82 

77 

10.7 

77 

73 

9.0 

81 

74 

10.3 

76 

69 

8.5 

80 

70 

9.7 

7.5 

66 

8.1 

79 

67 

9.3 

74 

62 

7.6 

78 

64 

8.9 

73 

59 

7.2 

77 

61 

8.5 

8.5 

85 

100 

12.7 

89 

89 

100 

14.3 

84 

96 

12.2 

88 

96 

13.7 

83 

92 

11.7 

87 

92 

13.2 

82 

88 

11.2 

86 

88 

12.6 

81 

84 

10.7 

85 

85 

12.2 

80 

80 

10.1 

84 

81 

11.6 

79 

77 

9.8 

83 

77 

11.0 

78 

73 

9.3 

82 

74 

10.6 

77 

69 

8.8 

81 

70 

10.0 

76 

QQ 

8.4 

80 

67 

9.6 

75 

63 

8.0 

79 

64 

9.1 

74 

60 

7.6 

78 

61 

8.7 

8G 

86 

100 

13.1 

90 

90 

100 

14.7 

85 

96 

12.6 

89 

96 

14.2 

84 

92 

12.0 

88 

92 

13.6 

83 

88 

11.5 

87 

89 

13.1 

82 

84 

11.0 

86 

85 

12.5 

81 

81 

10.6 

85 

81 

11.9 

80 

77 

10.1 

84 

78 

11.5 

79 

73 

9.5 

83 

74 

10.9 

78 

70 

9.1 

82 

71 

10.5 

77 

66 

8.6 

81 

68 

10.0 

76 

63 

8.2 

80 

65 

9.6 

75 

60 

7.8 

79 

61 

9.0 

87 

87 

100 

13.5 

91 

91 

100 

15.2 

86 

96 

12.9 

90 

96 

14.6 

85 

92 

12.4 

89 

92 

14.0 

84 

88 

11.9 

88 

89 

13.5 

83 

85    * 

11.5 

87 

85 

12.9 

82 

81 

10.9 

86 

82 

12.4 

81 

77 

10.4 

85 

78 

11.8 

80 

74 

10.0 

84 

75 

11.4 

79 

70 

9.4 

83 

72 

10.9 

78 

67 

9.0 

82 

68 

10.3 

77 

()4 

8.6 

81 

65 

9.9 

76 

61 

8.2 

80 

62 

9.4 

71 


HUMIDITY  —  Continued 


Read,  of  Ther. 

Deg.  of 

(•rs.  of  Moist. 

Read,  of  Ther. 

Deg.  of 

(■ITS.  of  Moist. 

Dry— Wet 

Humidity 

inCu.Ft.ofAir 

Dry  -  Wet 

Humidity 

inCu.Ft.ofAir 

92 

92 

100 

15.6 

96 

96 

100 

17.6 

91 

96 

15.0 

95 

96 

10.9 

90 

92 

14.4 

94 

93 

16.4 

89 

89 

13.9 

93 

89 

15.6 

88 

85 

13.3 

92 

86 

15.1 

87 

82 

12.8 

91 

82 

14.4 

86 

79 

12.3 

90 

79 

13.9 

85 

75 

11.7 

89 

76 

13.4 

84 

72 

11.3 

88 

73 

12.8 

83 

68 

10.6 

87 

69 

12.1 

82 

Qo 

10.2 

86 

66 

11.6 

81 

62 

9  7 

85 

63 

11.1 

93 

93 

100 

16.1 

97 

97 

100 

18.1 

92 

96 

15.5 

96 

96 

17.4 

91 

93 

15.0 

95 

93 

16.8 

90 

89 

14.3 

94 

89 

16.6 

89 

85 

13.7 

93 

86 

15.1 

88 

82 

13.2 

92 

82 

14.8 

87 

79 

12.7 

91 

79 

14.3 

86 

75 

12.1 

90 

76 

13.7 

85 

72 

11.6 

89 

73 

13.2 

84 

69 

11.1 

88 

69 

12.5 

83 

66 

10.6 

87 

66 

11.9 

82 

63 

10.1 

86 

63 

11.4 

94 

94 

100 

16.6 

98 

98 

100 

18.6 

93 

96 

15.9 

97 

96 

17.9 

92 

93 

15.4 

96 

93 

17.3 

91 

89 

14.8 

95 

89 

16.6 

90 

85 

14.1 

94 

86 

16.0 

89 

82 

13.6 

93 

83 

15.5 

88 

79 

13.1 

92 

79 

14.7 

87 

75 

12.4 

91 

76 

14.1 

86 

72 

11.9 

90 

73 

13.6 

85 

69 

11.4 

89 

70 

13.0 

84 

66 

10.8 

88 

67 

12.5 

83  • 

63 

10.4 

87 

64 

11.9 

95 

95 

100 

17.1 

99 

99 

100 

19.2 

94 

96 

16.4 

98 

96 

18.4 

93 

93 

15.9 

97 

93 

17.8 

92 

89 

15.2 

96 

89 

17.1 

91 

85 

14.5 

95 

86 

16.5 

90 

82 

14.0 

94 

83 

15.9 

89 

79 

13.5 

93 

80 

15.3 

88 

75 

12.8 

92 

77 

14.7 

87 

72 

12.3 

91 

73 

14.0 

86 

69 

11.8 

90 

70 

13.4 

85 

66 

11.3 

89 

68 

13.0 

84 

63 

10.7 

88 

65 

12.4 

72 
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